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The Fight of Independent Journalism 


HE MINING AND SCIENTIFIC PRESS is an in- 

stitution whose departure from a separate existence 
all will view with regret. The principles of competition, 
of different views and policies from different centers, is 
one dear to our hearts. But the principle of competition 
has been overdone, and that in a time of great business 
depression. We refer to the society-supported publica- 
tions, which beginning under the guise of being society 
organs boldly hew their way into the field of mining 
journalism as business ventures, quite superimposed 
upon and unnecessary to the work of the societies—such 
publications as that issued by the American Institute 
of Mining and Metallurgical Engineers. Against this 
outbreak of subsidized journalism, independent journal- 
ism has had to consolidate, for it exists upon its own 
merits only, and has not, like Mining and Metallurgy, 
thousands of unwilling engineers written into the class 
of subscribers without their consent and unwarrant- 
ably presented to its advertisers as readers—not a valid 
claim. 

We wonder if the mining industries realize what they 
lose if independent journalism should suffer further in- 
jury? The policies of a journal conducted by a society 
cannot be free; they are determined by the little group 
which dominates the society. They should really be 
determined, before expression, by a vote of the society; 
any other practice is an assumption that the members 
of the society are not capable of self-determination. The 
utterances and the policies of Engineering and Mining 
Journal-Press will be as free as air, determined upon by 
conference and consultation among the editorial staff, 
East and West. There is nosuperior influence whatever, 
financial, society, organization, or social, which affects 
its integrity and its fearlessness. Moreover, it reflects 
the will and the mass opinion of the mining industries. 
It is representative of them. And in this it belongs to 
a class quite distinct from society-owned journalistic 
ventures. 

And by the same token, and to show the consistency 
of our attitude, we do not resent the competition of 
other independent journals, such as the Mining Maga- 
zine of London or the Canadian Mining Journal. They 
are fair competitors whom we respect; just as there 
has been a mutual sportsmanlike respect and frequent 
extension of courtesies between Engineering and Min- 
ing Journal and Mining and Scientific Press, now con- 
solidated for self-preservation and for a bigger mani- 
festation of the independent journalistic principle. 


The Crisis on the Rand 
ROUBLE LONG BREWING on the Rand has finally 
reached a climax. The strike which since the first 
of the year has kept the gold mines closed has steadily 
assumed a more sinister aspect, finally culminating in 


violence that has seemed to be an attempt at revolution. 
Actual iighting between the strikers and the govern- 
ment forces has occurred along the reef. Strategic 
points are reported to have been seized by ‘the former, 
as if a war were actually under way, and many casual- 
ties to have taken place. It is well to remember here 
that sensational reports of this nature are likely to be 
overdrawn. A feature of the strike has been the for- 
mation of “commandoes,” both infantry and mounted, of 
strikers. The greater part of Johannesburg was dom- 
inated by these commandoes for a short space of time, 
it is said, and desperate efforts were made to gain control 
of the town before the government troops arrived. So 
much we glean from dispatches appearing in the press. 

All mining men are familiar with the economic 
difficulties that have beset the gold-mining industry 
on the Rand and elsewhere. But the “gold premium,” 
arising from the differences in exchange, has alleviated 
the situation abroad to a considerable extent, and, un- 
wisely perhaps, the workers on the Rand were permitted 
to share in this premium in the past, when the operators 
would have done better to have conserved their resources, 
more especially because it was not explained and stressed 
that the premium was only a temporary advantage. 
Exchange has risen, the “premium” dropping corre- 
spondingly, and the companies have been brought face 
to face with the urgent necessity of cutting costs and 
the impossibility of granting further increases or, in- 
deed, of maintaining the existing scale. 

Linked with this, and a factor in the situation, 
has been the discussion over the possibility of removing 
the “color bar,” thereby permitting the employment 
of native (black) labor on many operations hitherto 
restricted to Europeans. All in all, the situation has 
been steadily souring, so to speak, for a long time. 

Radicalism flourishes under such conditions. The 
agitator has been busy and has gained and organized 
for violence his followers. But it is probable that 
many, if not the majority, of the white workers, although 
desirous of improving their condition, have too much 
sense to think that they can do so by turning things 
upside down. As an illustrative incident, our corre- 
spondent reports that on Feb. 1 the Germiston strike 
committee passed a resolution suggesting the appoint- 
ment of an arbitration court to settle the strike and 
expressing a desire to meet General Smuts to lay their 
proposal before him. This excited opposition among 
some of the strikers, who waited on the committee in 
their offices and refused to allow them to leave until 
they had promised not to go to Pretoria to meet the 
Premier. 

A sketch of the situation that has culminated in the 
present lamentable disorder was given last November 
by Prof. J. G. Lawn, joint managing director of the 
Johannesburg Consolidated Investment Co. The hours 
of work for white labor had been shortened and regular 
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holidays had been granted, amountirg to four weeks 
per year for underground workers, without reciprocal 
loyal service on the part of the men. Agitation was 
constant and unending; grievances were hunted; exec- 
utives harassed, and sectional strikes were frequent. 
The mines had made concession after concession, until 
they had come into an almost impossible position, and 
were sustained only by virtue of the gold premium. 
More white workers were employed than were neces- 
sary, owing to government regulations and to agitation 
and threats on the part of European employees. In 
addition to this and immediately preceding the present 
disorder there have been many incidents where the 
commandoes have visited properties and “pulled out” 
workers engaged on critical operations, such as pump- 
ing, and threatened the management. 

The community’s loss is enormous. As estimated for 
the first week of the strike, it included £35,000 per day 
in employees’ loss of wages, an additional £35,000 
daily in employers’ direct loss, standing charges and 
natives’ expenses, and a loss of £9,000 daily to the 
community. In 1920, almost £14,000,000 was spent on 
the Rand alone for supplies to the gold mines. Some 
of the properties now closed will never reopen. 

There is no school like experience. The strikers will 
surely lose, for it is impossible for them to win. Con- 
ceivably they might take over the gold mines, in which 
event they would be worse off than they have been, 
as every operator knows. But things will hardly go 
as far as that. And when it is all over, it is reason- 
ably safe to guess that wages will be lower and the 
color bar down, and that more than one of the mines 
will be closed for good. Thus the working man elevates 
himself by his bootstraps. 


Secrets of the Ball Mill 
Shown by Motion Pictures 


NE OF THE MOST INTERESTING features of 

the recent meeting of the Canadian Institute of 
Mining and Metallurgy held at Ottawa was the presen- 
tation, by motion pictures, of what goes on in a ball mill. 
The pictures, it is true, did not show a great deal that 
has not been known or suspected for some time by those 
familiar with the subject, but they were intensely inter- 
esting nevertheless and attracted a great deal of atten- 
tion even from those who are not directly concerned 
with milling problems. The work was done under the 
direction of H. E. T. Haultain, professor of mining 
engineering at the University of Toronto, and has 
occupied the attention of several of the more advanced 
students for two or three years. 

Professor Haultain used a small model, of which the 
end was made of glass, for his photographic work. A 
great deal of difficulty was found in getting a proper 
material for the balls, but the most effective pictures 
were made when the balls used were of a special com- 
position painted white, with a small black radial line 
so that rotary motion of the individual spheres could 
be shown. Other pictures were made with the balls 
represented by peas and grape seeds. The ultra-speed 
camera was used, the pictures being taken at greatly 
accelerated speed, but thrown on the screen at the ordi- 
nary rate, thus making the action sufficiently slow to 
illustrate the operation in detail, though at the same 
time preventing the flicker which would be inevitable 
if the pictures were made at normal speed and the 
reproducing camera were operated slowly. 
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Using peas and grape seeds in the mill, and revolving 
at slow speed, so that the “balls” rolled down on each 
other, there was an evident segregation of the smaller 
seeds in the center of the mass. As the speed increased 
a good mixture was obtained, and as the critical speed 
was approached the grape seeds seemed to gather at 
the periphery. 

With the painted composition balls the part that 
attrition plays in grinding was plainly evident. Prac- 
tically all of the balls were constantly rotating. It was 
evident also that the balls near the periphery were not 
traveling nearly so fast as the mill; this slippage was 
particularly evident when the mill was operating dry. 
Furthermore, the large balls showed a much greater 
tendency to slip than the small balls. Professor Haultain 
gave it as his opinion that slippage more than anything 
else affects what goes on in a ball mill. It is the 
irregular slippage that causes the surging when the 
critical speed is approached. This was also beautifully 
illustrated by the pictures. Many millmen and oper- 
ators have noticed the fluctuating indicator of the 
wattmeter, especially at the higher speeds, but have 
had to imagine just what was going on inside the mill. 

The presence of a wet pulp visibly decreased the 
activity within the mill. Much of the bounding of the 
balls as they fell disappeared. The balls also followed 
the lining of the mill better, showing less slippage. At 
the higher speeds there was a tendency for the fine ore 
pulp to segregate. This was remedied and the balls and 
pulp were well mixed up as the speed was reduced. 

After the reel of film was run off it was reversed 
through the same machine, giving the pecular effect of 
the balls rising in the mill instead of falling; it was 
then again run through in the normal way, thus giving 
the audience three opportunities to see the phenomena. 
Indeed, the film would bear several repetitions. 

Just how much a millman can improve his work by 
seeing something of this kind is not possible for us to 
say. It is evident that at slow speeds fine grinding by 
attrition is promoted and that the limits of speed are 
somewhat narrow within which the maximum crushing 
effect of the falling balls on the larger pieces of ore 
can be obtained. Doubtless Professor Haultain will 
later offer a paper in which he will present definite 
conclusions from his work. 

It is to be hoped that men in operating centers will 
have an opportunity to see this most interesting film. 
Possibly some of the local sections of the A. I. M. E. 
and. the C.I.M.M. can arrange to borrow the picture 
for local presentation. We are sure that it will provide 
many points for discussion. 


Metal Prices Worrying Australians 


UR ESTEEMED Australian contemporary, Chem- 

ical Engineering and Mining Review, is much per- 
turbed as to whether the price of metals will improve. 
The editor is rather pessimistic as to the immediate 
future of copper. ‘The existence of 150,000 tons in the 
hands of American financiers and dealers does not make 
for confidence. They are too cute to suit most people, 
and they may get a strangle hold on the market when 
the outsider least contemplates anything of the kind.” 
We assume that the editor uses “cute” in its colloquial 
meaning of “clever, sharp, shrewd, or ingenious,” rather 
than its more common meaning (at least in this coun- 
try) of being “attractive by reason of daintiness or 
picturesqueness in manners or appearance, as a child or 
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small animal.” However, we do not look upon our cop- 
per financiers as particularly “cute” on either score. 
No great shrewdness was exhibited in amassing the 
surplus stocks, and the ingenuity shown in disposing 
of them and in cultivating markets has not been out- 
standing. To be sure, the situation has not been en- 
tirely allowed to take care of itself, but we would hardly 
select the handling of the copper industry, either pre- 
viously or now, as an example of the shrewdness of 
American financial giants. 

And as to the prices of metals generally, we fear 
we must ask cur Australian friends to consider a 
reduction in costs rather than any marked increase 
in prices. The idea is hard to assimilate in Australia, 
of course, where the labor unions rule supreme, and 
wages must be maintained whether any business is 
done or not. No one is more anxious than we are for a 
remuneration that will permit all to live decently, but 
the wage scale and the amount of work to be done must 
be co-ordinated. 





Mechanical Shoveling 


NSIDERABLE ATTENTION has been given to 

types of mechanical mucking machines and to an 
understanding of their mechanism, but the physical 
characteristics of the pile of rock in which they operate 
have received practically no discussion, although it is 
highly probable that users and operators have given 
some study to this subject. If we assume a conical pile 
of rock fragments, it is evident that the whole mass is 
in equilibrium, but that the outer conical shell ap- 
proaches more nearly to unequilibrium than any other 
part of the mass. Greatest equilibrium is at the center 
and bottom of the mass, and the equilibrium diminishes 
in degree as the surface is reached. 

The apex of the pile is in least equilibrium, for a com- 
paratively small force is required to flatten it. Simi- 
larly, it is easy to rake down the sides. If the cone is 
on a flat surface it is easy to force a “square point” 
shovel along the surface under the pile. If on an uneven 
surface, the “square point” is not as easily driven into 
the pile. A “round point,” on the other hand, will pene- 
trate more easily, whether on the bottom or the sides. 
If the pile is confined on two sides and the back, as is 
the condition in mucking from the end of a drift, only 
the face of the pile approaches unequilibrium. 

A pile confined on four sides is in maximum equi- 
librium. This condition prevails in unloading a car 
with a clamshell bucket. The penetrability of the pile 
is thus a factor of the degree of equilibrium and the 
kind of edge forced into the pile. How far will the 
clamshell bucket edge penetrate under various conditions 
of equilibrium? Are other types of edges better under 
maximum equilibrium conditions? 

If we vary the nature of the material in the pile, 
starting at one extreme with sand and at the other with 
the steam-shovel ore pile, it is a well-known fact that 
the sand pile is penetrable with slight force, whereas 
the toothed edge of the steam shovel requires a rela- 
tively large force to drive it into the pile. It is thus 
evident that in the successful application of the mucking 
machine it is necessary to know quantitatively the mag- 
nitude of the forces required to secure penetration as 
well as the best type of edge to accomplish this. 

The question may well be raised as to the direct 
influence upon penetration resulting from a greater de- 
gree of fineness in the pile of muck. By using more 
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explosive and a greater number cf drill holes, the broken 
rock can be made finer and the resistance to penetration 
lessened. Here, in our opinion, is an important line of 
inquiry, and we would be glad to have some of our 
engineers enlighten our readers on this subject if inves- 
tigations have been made and the results are accessible. 


Gas Detectors for Mines 


HE CONSERVATISM of the miner is exemplified 

by the fact that for many years the devices for test- 
ing air and gas underground were limited to the candle 
and safety lamp, the former for testing for a sufficiency 
of oxygen and the latter for the presence of combustible 
gases. By the use of varying heights of the flame cap, 
the approximate quantity of methane could be estimated, 
but small percentages required the method of gas 
analysis to determine them quantitatively. Other gases, 
such as carbon monoxide and carbon dioxide, could not 
be readily detected, although the taste of carbon dioxide 
is believed by some to be a means of identification. 

During the last few years both combustible gas and 
carbon monoxide detectors have been perfected, and it 
is now possible by their use to determine quantitatively 
both of these gases quickly and readily. A portable 
tester for carbon dioxide has been in use for some time. 
There is therefore available for the mining engineer 
standardized testing apparatus of a portable nature for 
determining carbon dioxide, carbon monoxide, and com- 
bustible gases. 

The amount of moisture in mine air can be determined 
by the readings of the sling psychrometer and the air 
quantity by the anemometer. Thus, essentially all of 
the important characteristics of a ventilating current 
can be quantitatively ascertained. 


Value of a Mining Education 


HOUGH IT IS TRUE that mining engineers in the 
years that immediately follow graduation are not 
offered pecuniary compensation such as is possible in 
many lines of business and commerce, the student of 
mining engineering should not feel that on this account 
he is on the wrong track. A college or technical educa- 
tion is per se worth while—worth while for the mental 
training and comprehension of the world which it gives. 
Many a mining engineer, when he decides for one 
reason or another to put the soft pedal on his mining 
life, or to drop it altogether, finds that the years he has 
spent in study and practice have been an excellent 
preparation for his new activity, whether this be real 
estate, orange growing, or machinery selling. The edu- 
cated man by and large is better equipped than the 
uneducated; and this is especially true if the studies 
involved tend toward some definite and utilitarian end, 
such as mining. 

A complete course in mining engineering—including, 
of course, the cultural studies, taken before, after, or 
with the technical studies—affords as good a training 
for any walk of life as can be had. Such a course should 
be chosen in a college where the study of economics and 
the general principles of business is stressed as much as 
convenient. And this is an additional reason why min- 
ing schools should teach more and more the business of 
mining—the economics of the mining industry: mine 
examination, promotion, financing, operation, marketing, 
the principles of political and commercial geology, the 
relation of legislation, the mining laws. 
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WHAT OTHERS THINK 





Air-Receiver Calculations 


W. S. Weeks’ reply in the Dec. 3 number of the 
Engineering and Mining Journal to my discussion in 
the Aug. 13 issue teaches a lesson that every writer on 
technical subjects should learn at the earliest oppor- 
tunity. That is: “Make all your statements so com- 
plete as to render misinterpretation absolutely impos- 
sible. Do so even at the risk of being branded too 
elementary.” 

I consider the subject of air receivers, suggested by 
Mr. Weeks, an important one, and hold that a more 
thorough discussion of it in technical papers cannot but 
prove helpful and interesting to students and engineers 
engaged in such work. This is what prompted me to 
present the subject from a point of view differing from 
that taken by Mr. Weeks in his original paper in the 
June 11 issue of the Engineering and Mining Journal. 

In one paragraph of that paper Mr. Weeks says: “The 
receiver will supply 1,000 cu.ft. of free air above 70 lb.” 
Now, we know that a receiver does not really supply 
“free air’ and that there is no such thing as free air 
above 70 lb. Nevertheless, most of the readers of the 
article, no doubt, understood, as I did, what Mr. Weeks 
meant; namely, that the receiver supplies compressed air 
at a pressure above 70 lb., in amounts equivalent to 
1,000 cu.ft. of free air. He took it for granted—and 
reasonably so—that we should interpret it that way, 
although he didn’t say so. Now, I think I was equally 
justified in taking it for granted—unwisely, however— 
that my readers would understand that when, for brev- 
ity’s sake, I said: Volume V,, the free air occupied in 
the receiver before being withdrawn, is: 

V™ P3 

VY,= P, 
I meant: “Volume V,, which the free air occupied in 
the receiver in the form of compressed air before it was 
withdrawn and converted into its free-air equivalent, 
6c ee 

Though the formula itself and the meaning of the 
symbols given in the legend of my article should have 
prevented a wrong interpretation, Mr. Weeks, by taking 
the abbreviated statement literally, was nevertheless 
entitled to call it incorrect, just as I would have been 
justified in calling his abbreviated statement above re- 
ferred to incorrect, although I didn’t do so. All of which 
shows how important it is that the writer on technical 
subjects make himself clear beyond all possibility of 
misunderstanding—a requirement that cannot be em- 
phasized too strongly. 

I do not altogether agree with the criticism in the 
editor’s footnote that my deductions would have been 
clearer had I used pounds instead of volumes. This 
much we all admit, of course: that the pound is the 
only definite measurement of a quantity of air, because 
a pound of air is a pound of air, no matter what the 
volume and pressure of that pound of air may be at 
any particular instant. 

Unfortunately, however, in the majority of calcula- 





tions for practical air problems, it is not the weight 
of the air that directly counts, but the volume and pres- 
sure of a quantity (weight) of air at any particular 
instant. To compress to a certain pressure a pound of 
free air in Butte, for instance, takes less power in 
winter (as much as 8 per cent) than it does in summer. 
Again, a pound of air having a pressure of 80 lb. can 
do more work than a pound of free air, for instance. 
On the other hand, to compress to a certain pressure 1 
cu.ft. of free air per minute at a certain locality always 
takes the same number of horsepower, winter or sum- 
mer, no matter what that cubic foot of air may weigh 
at any particular time. It is this constant energy that 
must be supplied and therefore calculated once for all, 
and not an amount that would change every day and 
every hour of the day, were it calculated according to 
the number of pounds of air being compressed at any 
particular moment. 

For this reason the principal formulas expressing 
power required to compress air and power available for 
doing useful work do not state quantities of air in 
pounds but always in volumes and pressures. This is 
why I thought it might prove interesting to show how 
the final formulas used in numerical problems may be 
developed more directly by disregarding weight and 
temperatures to begin with, as these quantities do not 
appear in the final formulas, at least not in those pre- 
sented by Mr. Weeks, in the original paper. 

In his answer in the Dec. 3 issue Mr. Weeks also calls 
attention to an important fact that makes comprehensive 
and intelligent writing on certain subjects extremely 
difficult. He states: “The hoists consume and the com- 
pressors deliver air at constantly reducing pres- 
sure . . .” In other words, the performance extended 
over a certain time is not uniform, but is constantly 
changing. It cannot, therefore, be expressed by a single 
simple mathematical formula that would hold good for 
every instant of the performance. Obviously, it requires 
some imagination on the part of both the writer and the 
reader to picture to himself just what happens. 

In the particular problem of my discussion I said that 
“The hoists during a period of thirty-six minutes con- 
sume a volume of 108,900 cu.ft. of compressed air.” 
Now, as Mr. Weeks intimated, the statement as such is 
incomplete, although from what went before, I expected 
the reader to infer that the pressure of the air coming 
to the hoists during that period varies from a maximum 
of 102 lb. absolute to a minimum of 89 lb. absolute. 
During the first minute the hoists take a certain volume 
of air at 102 lb. absolute. During the thirty-sixth min- 
ute they take air at a pressure of 89 lb. absolute, and 
to do the same amount of work they must take a larger 
volume than they did during the first minute. The sum 
total, however, of all the air taken during the thirty-six 
minutes, expressed in equivalents of 102-lb. compressed 
air, amounts to 108,900 cu.ft. This is what I intended to 
convey, and, as Mr. Weeks demands, I should‘ have so 
stated. It is clearly another example of throwing the 
burden of correct interpretation upon the reader, which, 
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I admit, is unwise, to say the least. I did it to avoid 
being “‘too elementary,” a criticism that I have heard on 
former occasions. The old advice, “Remember the 
reader,” cannot be followed too closely. 

My equation (8) should be inverted, as pointed out 
by Mr. Weeks. I am sure the editor of the Journal will 
plead guilty’ for this accident, as the manuscript sub- 
mitted to him contained the formula in its correct form. 
This becomes evident from the numerical problem, fol- 
lowing the equation. My equation (7), after substitu- 
tion of equivalent symbols, is identical with that given 
in the catalog of the H. K. Porter Company, to which 
Mr. Weeks refers. It is used there for computing the 
storage capacity of a one-locomotive compressed-air 
haulage system, and is accompanied by the remark: 
“When two or more locomotives are to draw on the 
same stationary storage system, its capacity should be 
somewhat increased.” 

The remark seems to indicate that for multiple-loco- 
motive systems, which are by far the most frequent, 
the H. K. Porter engineers do not use that formula, at 
least not in its general form. This again proves that it 
is almost impossible to propound rules or deduce simple 
mathematical equations that are applicable to all prob- 
lems. As a matter of fact, almost every problem re- 
quires special calculations to fit special requirements 
and local conditions. 

This being so, it would be of great help to the pro- 
fession if engineers with wide experience in compressed- 
air installations could be induced to contribute to the 
technical press accounts of their experiences with refer- 
ence to special problems and special calculations. Now 
that Mr. Weeks has set the ball rolling, it is hoped that 
other contributions on the subject will be forthcoming. 

Butte, Mont. THEODORE SIMONS. 


The Pas Region of Canada 


Incited thereto by an editorial in the last issue of 
the Engineering and Mining Journal on prospecting 
possibilities, which mentions The Pas region, in Canada, 
I am setting down a few facts as to that country. 

Extending eastward from the boundary line between 
Saskatchewan and Manitoba at Amisk Lake for 125 
miles is an area approximately twenty to twenty-five 
miles wide, composed of pre-Cambrian rocks essen- 
tially of a mineral-bearing character. Irregularly on 
the south this region is bounded by the northerly limits 
of the overlying limestone; and the district itself is 
composed of large granite areas, massive and intrusive 
greenstones, schists, conglomerates, and other rock 
formations. The country has been glaciated: it has 
many lakes, and the land areas are covered, generally, 
either by moss, soil, or swamp. There are no railways, 
no near bases for supplies, no traveled routes other than 
those used for a hundred and fifty years by the fur 
trader, and before him by Indians. To the northward, 
toward the Barren Grounds and Reindeer Lake, lies a 
great area of banded gneisses, delimiting the more 
promising formation above noted. It has been reported 
that in this gneiss there are bands of schists and other 
rocks, showing mineral possibilities, but as to this little 
is yet known. 

No thorough prospecting of the 2,500 square miles 
of the region has been conducted—it has been utterly 
impossible. The finds that have been made have been 





’The original manuscript not having been preserved, it is impos- 
sible for us to determine the responsibility for this error.—Ep1Tor. 
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where routes of travel or game-running have acciden- 
tally led to discoveries. 

It seems unreasonable to believe that all or any con- 
siderable part of the probable discoveries have been 
made. One will not find here, as he does in Colorado or 
Arizona, for instance, the prospect holes of forgotten 
and ubiquitous sourdoughs dotting every hillside and 
exposed in the most difficult or unpromising localities. 
The quartz veins stick up out of the swamps; the sul- 
phide bodies are soft and were eroded by glacial action 
until they are hidden for the most part by swamp moss 
or by lakes; so one finds that the number of gold dis- 
coveries is far in excess of the number of copper finds. 
Scores of gold-bearing quartz veins have been found 
and opened, many of them of a character that will make 
a profit to their owners when facilities for development 
and treatment are at hand. Two important copper 
sulphide bodies have been found so far, Mandy and 
Flin Flon. The first of these is comparatively small, 
but from it there have been shipped thousands of tons 
of wonderfully rich ore. The latter is large, but of low 
grade, and can be worked only when there are railway 
connections and smelters adjacent. Mandy ore was 
hauled thirty-five miles on sleighs through the forests, 
loaded into scows, towed down wild northern lakes and 
through shallow and narrow channels, and shot down 
rapids to The Pas, and thence railed half across a con- 
tinent to a smelter. 

An area covering about 1,600,000 acres of country 
whose general geological character is favorable to min- 
eralization cannot be said to be explored when a few 
scores or hundreds of prospectors have paddled up its 
lakes, shot its rapids, and portaged across its connect- 
ing trails during a comparatively brief period. It is a 
difficult region to examine. Cumberland House, the 
Hudson’s Bay post down on the Saskatchewan, is the 
nearest outfitting point. The trails were made more 
than a hundred years ago by fur traders for the benefit 
of their brigades. Swamps and rock ridges and dense 
growths of forest and brush discourage all wanderings 
off the paths. : 

It would be unfair to the region to presuppose that 
Mandy and Flin Flon are the only important copper 
»4odies likely to be opened in that area; as stated above, 
erosion probably has reduced the croppings of such 
deposits to an extent that hides them in the depres- 
sions filled by swamps, muskegs, and the like, and it will 
be by intensive prospecting only that they will be un- 
earthed, and it may be that during a period of many 
years important discoveries will be made. Even the 
harder quartz ledges are found but slowly, in unexpected 
localities, and somewhat continuously. 

The Mining Corporation of Canada now owns a ma- 
jority interest in Flin Flon, having bought the shares 
held by most of the minor holders. Arrangements may 
be made for connection by railway, which railway would 
run through and open a considerable extent of the dis- 
trict. This would facilitate exploration and increase 
activity throughout the region. 

One consideration should not be forgotten, and that 
is that news stories originating at The Pas and printed 
by newspapers outside are likely to be exaggerated. 
People there are so anxious for a boom in the region 
and so ignorant of what constitutes a mineral discovery 
of economic possibility that they play up whatever 
chances to sound well; and they are misled, innocently 
enough, by the preposterous tales of prospectors. 

Duluth, Minn. DWIGHT E. WOODBRIDGE. 
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Gold Mining in Colombia 


Description of Operations in Cordillera Central—Dredging on Nechi 
River—Hydraulicking in Anori District—Native Milling Methods 
Crude—La Clara’s New Elevators—Legal Procedure To Acquire Title 


By ErRIc K. CRAIG 
Written for Engineering and Mining Journal 


Colombia. From the founding of Cartagena, in 

1533, by Pedro de Heredia, and the raids which 
followed into the gold regions of the Sinu and San 
Jorge, the lure of the great auriferous gravel areas 
was the inducement to Spanish settlers. These men 
pushed farther and farther into the interior, until today 
there is scarcely a gulch which has not its boulders 
piled beside the watercourse. The gold fields of the 
Cordillera Central, in Antioquia, produced by far the 
larger proportion of the great wealth which found its 
way through Cartagena to Spain. 

Topographically, the western half of Colombia is 
divided into three sections by the west, central, and 
eastern cordilleras. The western cordillera slopes to 
the valley of the Atrato, thence over a low coastal range 
to the Pacific. The eastern cordillera slopes to the 
valleys of the Amazon, Orinoco, and the Laguna de 
Maracaibo on the east, and to the valley of the 
Magdalena on the west. 

The best known of the three ranges is the Cordillera 
Central, lying between the valleys of the Magdalena 
and the Cauca. The northern slopes and valleys of this 
spur of the Andes yield the major part of the gold and 
silver of the country. Gold is also produced from the 
valleys of the Atrato and the San Juan, but it is mainly 
the byproduct in the recovery of platinum by dredges. 
Although some gold is found by natives, little is known 
of the mineral resources of the eastern range. 

There are no maps of the country based on actual 
surveys. The courses of the Magdalena and Cauca 
rivers have been mapped by a river pilot of long 
experience, the results being reliable as far as the river 
banks are concerned. Most of the departmentos have 
individual maps based on local estimates collected by a 
cartographer. The government has lately sent out 
parties to locate the principal cities and villages by 
astronominal observations, and the collected data should 
be an improvement over the present guesswork. 

The Cordillera Central rises abruptly from the savan- 


M com FOR GOLD is the oldest industry in 
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nas, near the village of La Roya on the Cauca, about 
160 miles above Barranquilla. The first mines of con- 
sequence are situated sixty miles southeast of La Roya 
in the Guamoco district, although gold is won from the 
beds of many streams nearer the Cauca village. 

The most successful mine in the district is La Liber- 
tad, owned and operated by two Americans. This had 
a free-milling, gold-quartz vein, which has yielded a 
comfortable fortune to its owners in the last ten years. 
The oxidized ore has now given out, and the attempts 
to amalgamate the sulphide rock have been unprofitable. 
Shaft-sinking and erection of a cyanide plant are now 
in progress. 

A few leagues from La Libertad is the Chicago mine, 
also owned and operated by Americans. A ten-stamp 
mill and cyanide plant have been in operation intermit- 
tently for more than ten years, but little is known about 
the output. 


FRONTINA AND BOLIVIA’S NEW PLANT GIVING 
GooD RESULTS 


Forty miles south of El Guamoco lies the important 
mining district of Segovia. The principal mine is the 
Frontina and Bolivia, an English owned and operated 
property, which has been worked for more than thirty 
years. Owing to a narrow, flat and badly faulted vein 
system, in hard granite walls, profits have been small. 
Under the present efficient managership of John Reed, 
the various plants have been consolidated in one build- 
ing. The new mill consists of ten 1,050-lb. and thirty 
450-lb. stamps, with a duty of ninety tons per day 
through 20 mesh. The pulp is treated in hydraulic 
classifiers for a rough concentration of the sulphides 
in the underflow. The overflow passes to a Dorr classi- 
fier, the underflow from which passes to cyanide leach- 
ing tanks, and the overflow to thickeners and agitators 
of the Dorr type, where it is joined by the reground 
concentrate. The slime from the agitators passes to 
an Oliver filter for final treatment. The mill heads, 
after passing a circular picking table, assay 18 dwt. 
per ton. The extraction is 
said to be slightly better 
than 98 per cent. 

The shaft has been sunk 
1,700 ft. on a dip of 28 deg., 
with a good grade of ore in 
the bottom levels, insuring 
reserves for several years. 
Power is obtained from a 
hydro-electric plant on the 
Poconé, eight miles away. 
All equipment must be 
dragged or carried on mule 
back forty-five miles over a 
bad trail from Zaragoza, on - 
the Nechi River. In one in- 
stance a heavy motor cost- 
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FRONTINO AND BOLIVIA MILL, 
COLOMBIA 


SEGOVIA DISTRICT, 


ing £400 in England required the expenditure of £700 to 
transport it from Zaragoza tothe mine! An indisposition 
on the part of former managers to attempt to provide 
transportation for efficient machinery largely explains 
the poor showing of an intrinsically good mine. 

In the same district as the Frontina and Bolivia mine 
are three others operated by Englishmen with small 
stamp mills, but the ores had little persistence in depth. 


PATO AND NECHI COMPANIES DREDGING UNDER 
SAME MANAGEMENT 


The Pato Mines, Ltd., and Nechi Mines, Ltd., lie 
about forty-five miles west of Segovia, on the Nechi 
River. The associated companies operate two dredges 
under a single management. The history of these enter- 
prises is too well known to readers of the mining jour- 
nals to require mention here. ; 

The gravel areas at Pato are situated at the widen- 
ing of the Nechi valley, a few miles below the junction 
of the Porce and Nechi rivers. These two rivers drain 
an immense area, similar in general topography to the 
areas drained by the Feather and Yuba rivers in Cali- 
fornia. Bench or terrace gravels occur at and extend 
for twenty miles below Pato. Although the larger vegas 
(flats) of the Nechi below Pato have been extensively 
drilled, no deposit rich enough to warrant a dredge 
has been found. One small, Diesel-powered dredge was 
erected by a French company eighteen miles below 
Pato at El Real, but was abandoned after a few months’ 
unprofitable operation. 

The gold in the Nechi ground is derived from the 
concentration by the Nechi itself, and from reconcentra- 
tion of the local and older bench gravels. The dredg- 
ing area is formed of a loose, porous gravel, with little 
clay and soft bedrock. The proximity of the river 
insures ample, fresh pond water, making ideal dredging 
conditions. The dredge was started in 1916, but owing 
to war-time difficulties was not efficiently operated until 
1919. With a new dredge master in charge, the 8-cu.ft. 
boat dug an average of 2,381,882 cu.yd. for the next two 
years, with a gross yield of over 80, 000 oz. of bullion. 

The Pato dredge has been operating since 1912. The 
same type of clay, bedrock prevails as at Nechi, but the 
gravel is of older, origin. ‘The gold is a reconcentration 
of the low-grade. hench gravels of the surrounding foot- 
hills, containing enough clay so that the banks stand 
in front of the dredge without caving. Pond water is 


obtainable only from Pato Creek, and during the dry 
season is insufficient to wash the clay from the gravel. 
With buckets of the same capacity as those of the Nechi 
company, Pato dug 2,993,537 cu.yd. in the same period 
of time, with a yield of 62,000 oz. of bullion. 


POWER SHORTAGE HAS CURTAILED OPERATIONS 


The yearly running time of the Pato and Nechi 
dredges has been unusually low, owing to the small 
storage capacity of the power dam. During the dry 
season the boats are shut down for weeks ata time, 
owing to power shortage. In 1920, a timber-and-fill 
dam was constructed above the other, which is expected 
to store sufficient water for the operation of both boats 
through the dry season. 

Pato and Nechi are the only large placer mines found 
to be profitable in the district, although many hun- 
dreds of square miles are covered by low-grade aurif- 
erous gravel. Practically all of the small gulches and 
streams have been worked by the Indians and early 
Spaniards. The gravel foothills extend for seventy miles 
west, to Cacerés, on the Cauca, where unsuccessful 
drilling was done, but no gravel deposits of commer- 
cial importance have yet been found. 


PATO DEPOSITS POSSIBLY DERIVED FROM 
GLACIAL EROSION 


The origin of the great gravel deposits of the Pato 
district are obscure, owing to the dense jungle cover- 
ing them. It seems reasonable to believe, however, that 
they were formed by the streams carrying the morainal 
deposits of the receding glaciers. The Cordillera Cen- 
tral in Tolima shows distinct evidence of glacial erosion, 
with extensive deposits of morainal gravel forming 
the foothills of the Magdalena valley. La Nevada 
Tolima, forty miles northwest of Ibague, is covered by 
glaciers and perpetual snow to this day. 

South of Pato, the topography becomes more rugged, 
resembling the western slope of the Sierra Nevadas of 
California, in that the foothills rise gradually, with 
ridges of uniform elevation, to the main backbone of 
the cordillera, suggesting a formed peneplain. » Outliers 
of old gravel deposits still exist on the ridges. Natives 
wash the ridge deposits in rain-pits, and get fair wages 
in coarse gold. The gravel on many ridges lies 1,000 ft. 
above the present streams. The smaller gulches of the 
high table land have been placer-mined from Pato to 
Santa Rosa on the south, and’from Yolomboé to San 
Andres in an east-west direction, an area eighty by fifty 
miles. 
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Although the Nechi below Pato and the Cauca at 
Cacerés have not proved profitable, there are many 
vegas in the intermediate valleys which have been 
mined long ago, but never been explored by engineers. 
It is highly probable that other areas suitable for 
hydraulicking or dredging will be found in this district; 
but owing to difficult transportation and malarial con- 
ditions their exploration will be slow and expensive. 


TRACTORS To BE USED FOR FORTY-FIVE MILE HAUL 


La Constancia, a gold-quartz mine owned by the 
Colombian Corporation, Ltd., and a subsidiary of the 
Pato company, is situated forty-five miles south of Pato, 
near the pueblo of Anori. Present transportation is 
by mule trail from the head of navigation near Pato. 
Ten to fourteen days are required for pack trains to 
make the round trip. The company is now building a 
sixty-mile road to reduce the cost of importing equip- 
ment. Tractors with trailers will be used. 

In addition to an 800-kva. hydro-electric plant, the 
company is planning a 300-ton mill. The secondary 
crushers are to be Chilean mills, with amalgamation, 
followed by table concentration. The concentrate is 
to be roasted, reamalgamated, and cyanided. Whether 
the table tailings are to be cyanided has not been 
decided. Roasting of the concentrate is required, be- 
_ecause of the large percentage of arsenical sulphide 
contained. 





NEW TIMBER-AND-FILL DAM, PATO MINES, LTD., 
COLOMBIA 


The history of La Constancia dates before 1800, and 
the mine has been worked more or less continuously 
ever since, by Colombians. The old open cuts extend, 
with one break, along the strike for a distance of two 
miles. In sections the cuts are 50 ft. wide in the bot- 
tom, and attain a maximum vertical depth of 150 ft. 
All ore and waste was removed by hand methods in 
small native wheelbarrows called carretas. Arrastres 
were used for crushing, the pulp being washed for the 
free gold and concentrate, and the latter was then re- 
ground and panned for its gold held mechanically. It 
is not known just when the present shaft was started, 
but in 1898 the mine was reported upon by Sefior 
Tobén. His maps and report show that the shaft was 
then down 250 ft., and a large body of ore had been taken 
out at that time. The mine was then owned by Don 
Pantaleén Sanchez. Sefior Tobén found 86,000 tons of 
ore reserves, from which he anticipated, with a modern 
stamp mill, a yield of $216,000. Medellin people then 
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took over the mine, and erected a twelve-stamp, indi- 
vidual-mortar mill, with amalgamating tables and, later, 
Wilfley tables. This mill was still in operation when 
the mine was taken over by W. A. Prichard for the 
Colombian Corporation, in 1918, and is now being used 
as a test mill for development. 


MucH ORE OVERLOOKED BY EARLY OPERATORS 


The mine consists of two parallel quartz veins in 
schist, dipping 65 deg. north. The hanging-wall vein 
was the richest, and the most easily worked by the 
Colombians, who were unable to break the harder quartz 
on the foot-wall vein. The latter attains a width of 
20 ft. in places, showing three distinct periods of 
mineralization. The former operators considered the 
second zone of mineralization, which was extremely 
hard, to be the foot wall. Under the management of 
Mr. Prichard, crosscuts were run into the old “foot 
wall,” and ore was found to exist for additional widths 
of 15 ft. Occasionally the veins cross, forming ore- 
bodies up to 30 ft. wide, of better than average value. 

In sampling the lower levels a year ago, a diorite 
dike between the two veins was noted, which assayed 
from 0.5 to 1.5 dwt. in gold. Microscopic examination 
proved that silica, probably gold bearing, permeated the 
diorite before complete solidification took place. Per- 
meation of the walls by the gold- and pyrite-bearing 
silica is so extensive that only by the most careful 
sampling can the limits of the ore and waste be deter- 
mined. The dike is exceptionally fine-grained for a 
diorite, and from the fact that it does not penetrate 
to the surface it is evident that erosion has not been 
extensive. Persistence of the ore in depth is therefore 
a conservative conclusion. 

The mine has been developed laterally to a distance 
of more than 1,000 ft. on each side of the shaft, and to 
a depth of 400 ft., with good ore in all faces. 


MACHINE DRILLS To BE TRIED 
IN ANORI DISTRICT 


Labor in the Anori district is plentiful and of fair 
quality for hand methods of mining. What the men 
will do when machine drills are installed is problem- 
atical, as the Colombians are not mechanical. The 
present cost for driving a 5 by 7-ft. drift in ordinary 
ground, including timbering, is $16 per meter. Miners 
receive from 70c. to $1 per day, but often make as much 
as $1.70 per day on contract work. When the new 
road is completed, all costs will be materially lowered. 

There are two other quartz mines in the Anori dis- 
trict, formerly worked by Colombians. The Arroyave 
mine, now under option to the Colombian Corporation, 
is similar in strike, dip, and schistose wall rocks to La 
Constancia. It also has two parallel veins with a dike 
of igneous rock between. The former operators went 
after the rich spots which were easiest to get out, let- 
ting the ground cave after them. The company is 
now driving adits at favorable points along the strike 
of the vein and expects to develop a second Constancia. 
The other mine seems to be too small to warrant 
exploration. 

Near the pueblo of Anori, and ending near the Con- 
stanzia mine, are the remains of a Tertiary river chan- 
nel. Its course is characterized by a large proportion 


of “bull-quartz” gravel, called vaca blanca by the peons. 
Colombians have mined the channel in eight different 
pits, in a distance of twelve miles. Some of the larger 
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pits show the removal of several million cubic yards. 
The channel lies in a high table land, so that the natives 
had only the storm water and the smaller streams for 
use in their washing operations. 


HYDRAULIC OPERATIONS IN PROGRESS 


There are three hydraulic mines in operation on the 
channel today. The Anori Mining Co. has been operat- 
ing a single 3-in. monitor for the last year and a half 
at a small profit. The 150-ft. bank is said to yield 1lc. 
per cu.yd., at a cost of 5c. per cu.yd. Water shortage 
is the principal difficulty. 

The Pat Dempsey mine, four miles below the Anori, 
is shut down most of the time for lack of water. 

The San Benigno Mines Co. operates one 3-in. moni- 
tor in conjunction with an hydraulic elevator. The 
gravel, as worked by René Hazzard, averages from 35c. 
to $2 per cu.yd., but owing to the necessity of having 
to use nearly all his water for elevating, he is able 
to wash only about 2,500 cu.yd. per month. New capital 
is required for driving a grade tunnel 1,000 m. long to 
carry the tailings to the edge of the Porce gorge. 


LA VIBORITA WORKING CHANNEL EAST 
OF PORCE RIVER 


East of San Benigno is a five-mile break in the 
continuity of the old channel, caused by the Porce River 
cutting it at right angles by a canyon 4,000 ft. deep. 
The continuation of the same channel is mined on the 
east side of the Porce by La Viborita Mining Co. Three 
3-in. monitors and one 5-in. monitor are operated against 
a 65-ft. bank under a 65-ft. head. The company drove 
a 350-ft. grade tunnel to carry away the tailings some 
years ago, before determining bedrock. Since that time, 
test holes have been sunk 90 ft. below the present pit 
bottom, but no bedrock has yet been found. Despite 
the fact that the bedrock is not worked, the gravel 
averages 10c. per cu.yd., and a good profit is being 
made. All gravel along the old channel, though it has 
to be well under-cut to cause caving, washes readily and 
contains few boulders which cannot be moved by hand. 

The channel, with its characteristic bull-quartz gravel, 
can be traced for more than twenty miles beyond 
La Viborita. It has been mined by natives in a small 
way, wherever its course is cut by later gulches, but 
owing to the low topography of the surrounding plateau, 
large volumes of water are difficult to bring in under a 
sufficient head. 


VEINS IN ANDESITE WORKED BY COLOMBIANS 


North of La Viborita and the town of Amalfi, near 
which it is situated, lies an extensive area of andesite 
in which there are several mines operated by Colom- 
bians. The largest is known locally as La Justicia, but 
is called by the enterprising owners La Mina Comstock 
Antioquefia. The series of veins, of which there are 
four, are walled by graphitic and gray mica schist. The 
most promising of the veins is cut by gulches along the 
strike, and has been worked continuously for more than 
twenty years. Adits have been driven on various ex- 
posures for a distance of more than a mile and more 
than 600 ft. in elevation. Owing to the Colombian 
practice of tramming ore in small carretas holding only 
150 lb., when the face of the stope reaches more than 
3,000 ft. from the mill either the mill must be moved 
closer to the face or a new face must be opened nearer 
the mill. 
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La Justicia has had five mills, of which but two re- 
main within economical distance of the stopes. The 
most efficient of the two crushes 250 tons per month 
through a screen made by punching holes in a five-gallon 
oil can with a fourpenny nail. The primary crusher is 
a 14-lb. maul, wielded by a 110-lb. peon. The ore is fed 
to the battery of ten stamps by a flat, triangular shovel 
in the hands of the same peon. 

The pisones, or stamps, are of exceedingly hard and 
heavy wood, with cast-iron shoes, weighing about 300 lb. 


A WEEK’S CLEAN-UP OF SPONGE 


each. The pisones are raised by wooden cams and an 
overshot water wheel. Amalgamation is not practiced. 
The coarse gold and sulphide is caught in wooden 
“stops” placed two feet apart in the sluices. The pulp 
in the “stops” or baffles is kept agitated by a peon with 
a rake, in order to settle as much of the heavy mineral 
as possible. Once each day the gold and concentrate 
is cleaned from the baffles, and separated by the capitan 
in a batea. The skill with which the clean-up peon can 
part the gold from the sulphide is marvelous. 


GOLD LOST BY CRUDE METHODS 


The concentrate, after being parted from the free 
gold, is then reground in a closed arrastre, repanned for 
its mechanically held gold, and again reground and 
panned, after which it is stored. All samples of the 
stored concentrate taken still assayed more than 100 
dwt. per ton. Samples of the tailings below the sluices 
gave startling results in flour gold, with careful pan- 
ning. The peon, however, was working for his daily 
wage of 70c., and was not interested in improvements 
in his flow sheet. Despite technical shortcomings, the 
mine yields a small profit. 

There are several other smaller mines in the district, 
but little development has been done on them. Inade- 
quate transportation has been the principal drawback. 
All supplies must be imported in mule loads limited to 
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LA CLARA MINE, WILLIS McGUIRE IN FOREGROUND 


200 Ib., and requiring eight days each way from the 
Medellin railroad. Fifteen miles of new.road would 
connect the district to launch navigation on the Mata, 
the largest tributary of the Porce. 


VALLEY OF MATA RIVER UNEXPLORED 
FOR DREDGING 


The Mata River drains an extensive basin, once cov- 
ered by gravel. The climate is said: to be particularly 
unpropitious for white men, although natives work many 
of the tributaries for placer gold during the dry season. 
No exploring for dredging areas has ever been done in 
the valley. 

The bed of the Porce River is mined by natives for 
a distance of seventy miles. In the lower reaches, wing 
dams are built at the beginning of the dry season, 
forming back waters in the swift stream. The dam 
builder then leases areas 30 ft. square to peons, who 
erect temporary stagings in the water of their area. 
The men work in partnerships of from three to five. 
One peon dives to the bottom with a batea, fills it with 
gravel, climbs up a ladder to the staging and empties it 
into other bateas, where the gravel is washed for gold by 
the other men. Ten feet is the average depth at which 
the men work, and they are able to remain under water 
for a full minute. An average recovery of $1.50 per 
day per man is unusually good. The owner of the dam, 
from whom the lessees must purchase their food sup- 
plies, makes an interesting profit; but he gambles that 
there will be no floods to wash out his dam. 

Forty miles above the confluence of the Mata, the 
Porce gorge widens near the station of Porcecito, on the 
Antioquefia railroad. The vegas from this point, for a 
distance of five miles or so, have proved to be unusually 
rich. 


LA CLARA MINE USING NEW TYPE OF ELEVATOR 


The most important mine of the district is La Clara, 
owned by the McGuire brothers. The three brothers 
were miners in Nevada during the boom days of Tono- 
pah and Goldfield. Eventually Willis McGuire found his 
way to the placers of the Porce and sent for his 
brothers. The first work was done above water level, 
but, finding rich gravel below the river level, the brothers 
experimented with hydraulic elevators. The standard 


type of elevators gave unsatis- 
factory results, so they evolved 
a new type of nozzle and 
throat which was far superior. 
Finally, their first elevator 
reached bedrock and their 
dreams were realized. Two 
machines have now been in 
continuous operation for nine 
years. The total production 
of gold is not available, but 
during 1921 a yield of $25,- 
000 per month from 30,000 
cu-yd. was not unusual. 

The exploitation of the La 
Clara mine involved the mov- 
ing aside of the Porce River. 
Levees were thrown up with 
the elevators, leaving one side 
of the bed free for mining. 
Several times the river has 
broken through, completely 
covering the elevators and 
monitors in the pit. But new levees were immediately 
thrown up with additional machines, and the pits 
pumped out again. With a 200-ft. effective head of 
water, the two elevators with 8-in. throats and 10-in. 
“raiser” pipes can elevate a maximum of 3,000 cu.yd. 
per day, to a height of 45 ft. The capacity is strongly 
affected by the quantity of seepage from the river. With 
the gravel at La Clara, which is unusually free from 
clay, a levee 25 ft. wide is required to prevent excessive 
seepage. 

With money won from La Clara, the McGuires have 
developed other properties. El Hormiguero, three miles 
below the first mine, produces nearly as much bullion, 
and has reserves for more than six years. Harry 
McGuire is developing a gold-quartz property in the 
mountains behind the pueblo of Barbossa, on the Medel- 
lin railroad. 

From Barbossa to Medellin the flats of the Porce 
valley are composed of shallow gravel, which was exten- 
sively mined by slave labor in early years, but which 
are said to be of too low value to pay under modern 
conditions. 


GOLD AREAS EXIST ON EAST SIDE OF RANGE 


Auriferous gravel areas exist in the valley of the 
Nare, in the east side of the Cordillera Central from 
Barbossa. Mackay Smith is successfully operating an 
elevator plant at La Creadora mine in one of the tribu- 
taries. Another mine called La Playarica is operated at 
a profit by peons with hand labor. There are said to 
be large areas suitable for dredging, below La Creadora, 
but no drilling has as yet been attempted. 

South of the Nare, on the same side of the cordillera, 
lies the Rio Miel. The sides of the valley are composed 
of bench gravel, in which mining was done long ago. 
Several American parties have prospected the Miel, but 
although the deposits contained gold, their average value 
was said to be too low to be of commercial interest. 

The Mariquita mining district, in the Department of 
Tolima, is situated southeast of the Miel. The mines of 
this district are noted for their production of silver. 
Although one or two of the mines have been worked by 
English capital to a depth of more than 1,000 ft., there 
is little activity about the place now. 

The mineral deposits of Tolima were reported on by 
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John C. F. Randolph in 1889 for the governor of the 
department. At that time the English silver mines at 
Mariquita were promising and the whole eastern slope 
of the cordillera from Mariquita to Ibagué was in the 
throes of a boom. Many prospects were yielding oxi- 
dized ore, rich in silver and gold. Thousands of de- 
nouncements were recorded, and two schemes were being 
promoted to erect smelters, one at Mariquita and the 
other at Ibagué. Mr. Randolph made a personal inspec- 
tion of each prospect in all the districts. He found that 
the rich ore was only in the oxidized zones, already 
beginning to change at shallow depths. His contract 
did not call for assays, so he was unable to determine 
whether the values persisted in the unoxidized zones or 
not. His report pointed out that transportation over 
the poor trails was next to impossible, that no steady 
production of smelting ore was in sight, and no fuel had 
been developed if there was. Enthusiasm for smelters 
soon cooled. 

The Colombian method of treating the silver-gold 
ores was by crushing with wooden stamps and saving 
the free mineral in sluices with riffles, and occasionally 
quicksilver was used. Iron pyrite, rich in silver and 
gold, was the principal sulphide, and when the regrind- 
ing of the concentrate in an arrastre did not suffice to 
save the values, the mine was abandoned. 

An interesting reconnaissance trip was made into the 
old La China district, twenty miles north of Ibagué, and 
abandoned since 1900. The trail was so overgrown that 
a peon with a machete was required to cut out the brush 
so that the mules might pass. 

A few fincas (cane plantations) still exist in La China 
valley, where shelter for a hammock and peon food can 
be obtained. 

The adits of the old mines, with one exception, were 
completely caved. The country is composed of diorite, 
gneiss, and ultra-basic rocks. The topography is steep 
and densely covered by a scrub growth. There are many 
siliceous veins, containing silver-gold, galena, sphalerite, 
and copper minerals, measuring as much as 1 ft. in 
width at the outcrops. Careful inspection of the dumps 
of the caved adits yielded fairly representative speci- 
mens of the hidden section of the veins. Some of the 
outcrops assayed from 5 to 20 dwt. in gold and 31 oz. 
in silver. A selection from one dump assayed 15 dwt. 
in gold and 122 oz. of silver. Evidence remains of three 
mills of the wooden-stamp, Antioquenman type, which 
apparently gave fair results with the oxidized ore, but 
failed hopelessly upon the more complex and lower-grade 
unoxidized material. 

La China is representative of the condition of all the 
districts from Ibagué to Mariquita. Access for exami- 
nation is difficult, but not impossible. Although most of 
the openings are caved, careful inspection of the dumps 
and outcrops should yield sufficient information to deter- 
mine the advisability of reopening the old adits. 


CLIMATE HEALTHFUL IN TOLIMA DISTRICTS 


The elevations of the Tolima mining districts vary 
from 3,000 to 6,000 ft. The climate is free from the 
fevers of the lowlands, and is particularly pleasant. 
Water power and timber are available in abundance 
throughout the cordillera, but the labor supply, though 
adequate in quantity, is lacking in quality. 

Ibagué was once the center of an extensive, small- 
scale mining district, of which all that remains are the 
gold placers of the Coello and Anaime streams. The 
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auriferous gravel was formed partly from the recon- 
centration of the morainal deposits of the region and 
partly from the erosion of gold-quartz veins in the 
upper valley of the Anaime River. 

Several veins have been mined for gold, but only two, 
El] Recreo and El] Porvenir, appear to have any promise. 
These two veins have been worked for twelve years, 
with a wooden, ten-stamp mill, yielding approximately 
$150,000. Faults cut through the graphitic and chlo- 
ritic schists, causing large displacements of the veins. 
The development was carried on in a careless manner, 
and the drifts were permitted to cave, making expen- 
sive the acquisition of information for the solution of 
the faults. Exploration of the ore has been carried to 
a depth of only 150 ft. Further development in depth 
would require the installation of pumps, for which 
capital has not been available. 

South of Ibagué there are gravel deposits on the 
Coello and Saldafa rivers, known to contain gold. 
Attempts have been made by English capitalists to ex- 
ploit the deposits by means of hydraulic equipment and 
dredges. The machinery is now lying abandoned. In 
the cordillera above the gravel deposits are said to be 
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veins carrying copper minerals, and a deposit of hema- 
tite iron ore, but no examinations have been made. 

South of Medellin, on the west side of the Cordillera 
Central, are several gold-quartz mines which have been 
worked for many years by Colombians. One, near Zan- 
cudo, is equipped with seven Antioquefian mills on the 
various silver-gold veins of the property. Another, near 
Aguadas, has been favorably reported on by an American 
engineer, but the large amount of money required to 
open the caved workings has thus far deterred foreign- 
ers from undertaking development. 

South of the Ibagué, on the east, and Manizales, on the 
west, of the Cordillera Central, little is known of the 
mineral possibilities, owing to difficulties of transporta- 
tion. 

Colombian mining laws are extremely liberal; so much 
so that they are detrimental to foreign exploitation. A 
denouncement consists of three pertenencias, measuring 
240 by 600 m. each, with vertical side and end lines, 
measurements following the slopes of the surface. As 
many denouncements as desired may be made by a single 
person. Legally, the corner monuments must be in- 


spected by the local recorder, or alcalde, with payment 
In practice, the recorder seldom takes 


of a small fee. 
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the trouble to do this. Proper registration in the capi- 
tal of the department gives final possession. 

As the laws work out, denouncements are made, some 
work is done upon the claims, and then they remain idle. 
A newcomer, wishing to take up the same property, 
must first ascertain if it has already been denounced. 
Permanent monuments are seldom erected, so he must 
have the records searched at the capital. The descrip- 
tions, unless based on a rarely made survey, seldom tally 
with the actual claim. The newcomer must take his 
chances, if a probable description is not found in the 
records, of a lawsuit if a rich strike is made. Most of 
the mineral-bearing land has been denounced at some 
time or other, and if no-previous record can be found 
it is well to keep in mind that an adverse claimant 
may turn up at any time. 

The best method for a foreigner to employ is to pur- 
chase the rights of Colombians, after a careful search 
of their titles by a competent Colombian lawyer has been 
made. Lode, placer, and agricultural claims take prec- 
edence in the order named. Occasionally claims are 
found with three owners, the agricultural owner being 
followed by a placer claimant, and later the lode rights 
being taken up by a third party. A prior lode claim 
gives right to all three. Once a clear title is established 
in Colombia, the owner is singularly safe. 

An article on mining in Colombia would scarcely be 
complete without a few words about the government. 
The elections have been held regularly, every four years, 
since the last revolution, in 1903. The party in power 
has changed several times without recourse to arms. 
At present a new party, the Liberales, is coming into 
power. It is composed of the younger generation and 
the college students in particular. Their tendency is to 
break away from the Catholic Church and to adopt 
methods to encourage foreign capital. 

An interesting sidelight on Colombian character is 
the fact that although the larger mining companies 
must ship their bullion for distances requiring many 
days on mule back, with only two peons in attendance, 
but one hold-up has ever been attempted. 

The most feasible method for mining exploration in 
Colombia is to purchase a small going mine for a base 
of operations. The superintendent of the property 
should have a capable assistant, whom he could leave in 
charge for months at a time, while he is away on ex- 
amination. Months are required to weed out the more 
unlikely prospects offered, to find faithful legal talent, 
and to train a reliable crew for exploration work. And 
this work cannot be done properly from outside the coun- 
try, or by a newcomer. When the preliminary work can 
be done while operating a going mine, the excessive cost 
of prospecting can be kept to a minimum, and large 
areas can be explored with bright chances for success. 


Surface-Tension Measurements 

Surface-tension concentration and adsorption curves 
by two methods have been made by the U. S. Bureau 
of Mines at Moscow, Idaho, on Burgess Green Camphor 
and G.N.S. No. 5 oils. Conclusions drawn from these 
curves are: (1) The film method is better for oils 
that do not give a steeply dropping surface-tension con- 
centration. (2) Where the surface tension is only 
slightly lowered by the addition of a substance, the film 
method has an advantage. (3) For concentrations of 


from 50 mg. per 100 c.c. of water up, the drop-weight 
methods have an advantage. 
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Owens Lake and the California 
Big Trees 


By GORDON SURR 


Written for Engineering and Mining Journal 


WENS LAKE, which is in Inyo County, Cal., is of 

great interest in many respects, and it is believed 
that the age of the older Big Trees, or Sequoias, of the 
Sierra Nevada Mountains may correspond closely with 
the time that has passed since Owens Lake ceased to 
overflow, being another instance, on a grand scale, of 
the application of botany to geology. 

In August, 1921, I visited Owens Lake and was in- 
formed that a ton of the water then yielded, upon 
evaporation, up to 600 lb. of salts, which puts the lake 
on a par with the Dead Sea in concentration of salts. 
Careful surveys of the lake and of Owens River were 
made previous to the building of the Los Angeles aque- 
duct, which takes water from the river above the lake. 
Since the building of this aqueduct the lake has shrunk 
much; in fact, soda is said to have crystallized out 
spontaneously (probably largely as trona, a hydrous 
carbonate and bicarbonate of soda). The recovery of 
sodium carbonate from Owens Lake water has long 
been an industry on the lake shore. 

In a bulletin of the U. S. Geological Survey, by H. S. 
Gale, on “The Salines of the Owens, Searles, and 
Panamint Basins,” the movements of the waters are 
discussed. It seems that Owens Lake formerly over- 
flowed into Searles Lake, which, in turn, overflowed 
into the Panamint basin, the Panamint Lake probably 
overflowing into Death Valley. The potash and other 
salts in the bed of Searles Lake were mainly con- 
tributed by the overflow from Owens Lake, the silt and 
suspended matter having apparently settled out to a 
large extent in a former shallow lake in Indian Wells 
Valley, between the Owens and Searles basins. Basing 
his calculations upon the amount of chlorine now in 
Owens Lake, and the quantity annually contributed 
by Owens River, Mr. Gale estimates that the lake ceased 
to overflow about 4,000 years ago. 

In all probability, Owens Lake stopped overflowing 
after the glaciers of the Sierra Nevada and Inyo Range 
had largely melted, thus cutting down the supply of 
water from the melting ice. The melting of the ice 
signified a milder climate, and conditions became more 
favorable to vegetation. An impressive feature in the 
high Sierras is the freshness of much of the glacial 
work; in fact, the remains of some of the glaciers are 
still in existence, one, in the neighborhood of Mount 
Whitney, being the most southerly glacial remnant in 
the United States. Counts of the annual growth rings 
show that some of the big Sequoias, still living, are 
4,000 years old, and it seems highly probable that these 
giant trees began to grow soon after the melting of 
the ice. The Sequoias grow at elevations of between 
5,000 and 8,500 ft. above sea level, and are not, there- 
fore, trees of the Alpine zone, but they can nevertheless 
endure low temperatures. In any event, Mr. Gale’s 
estimate of the time that has elapsed since Owens Lake 
overflowed and the age of the ancient Sequoias corre- 
spond closely. Finally, it is of great interest to note 
that practically no visible change has occurred in the 
surface of the land upon which many Sequoias stand 
during all the years of their long lives, showing that 
time here is by. no means “of the essence” in earth 
sculpture. 
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The Power-Load Curves of Ball Mills 


A Simple Laboratory Apparatus for Experimental Work Described—Power 
Varies Directly With the Charge, Up to Half Load, Reaching Maximum at 
60 to 75 Per Cent of Mill Capacity—Some Conflict With Davis’ Formulae 


By A. O. GATES 


Mining Mechanical Engineer, Salt Lake City, Utah 
Written for Engineering and Mining Journal 


more power a mill can be made to take the 

more tons of ore it will grind, other things 
being equal. Of course, it is all a matter of getting the 
other things to be equal and to remain equal, which 
is not always easy or possible of accomplishment. In 
recent years surprising increases have been made in 
capacities of crushing machines; rolls, Chileans, and 
ball and pebble mills all show remarkable increases due 
to manipulation of the feed, sufficient power being 
available. I have no intention of discussing matters of 
tonnage in this short article, but wish to indicate 
something of the variation of power with variation of 
speed, diameter, and ball or pebble load. This data 
should apply to rod mills as well. 

The mechanics of the ball and pebble mill are simpler 
than for any other type of crushing machines; the 
power-consuming elements may be divided into two 
types capable of rather simple treatment. In crushers, 
rolls, roller types (Huntingtons, Chileans, and a multi- 
tude of variations), the differences in the crushing 
resistance of the mass being crushed affect the fric- 
tion load in a variable and rather uncertain degree. 
In some types of crushing machines it will be conceded 
that high resistance against crushing, frequently or 
regularly, squeezes the lubricant from the bearings so 
that there is metal-to-metal contact at times; and this 
is a condition extremely difficult, if not impossible, of 
mathematical analysis. 

I hold no brief for any purely theoretical school of 
reasoning; but if the application of theory will make 
it check with what experience has shown to be good 
practice, wider fields of application will be open. It 
is well to be able to predetermine some things about 
crushing machines, and about the only way this can be 
done is by the use of formule obtained by theoretical 
reasoning held in check by the results of practical work. 
A theory always ought to be checked against practice. 


MI ILLMEN GENERALLY WILL AGREE that the 


POWER CONSUMED IN Two WAYS 


Power is consumed by ball and pebble mills as (a) 
friction losses in bearings and gearing, and (b) energy 
spent upon the free balls or pebbles within the mill, 
and by them spent upon the ore, or other pebbles, or on 
the lining, or returned to the mill. 

The variations in thickness of oil films in the bearings 
differ only slightly from no load to full load, and, except 
possibly in the main bearings, they are nearly constant 
for constant speed. Experience with steam engines 
under all load conditions has shown that, for constant 
speed, the friction loss is nearly constant at all loads; 
any statement by an engine manufacturer as to the 
mechanical efficiency of his engine at different loads 
will be based upon this fact. As the weight of the 
combined charge in ball mills is usually less than that 


of the mill parts carried by the trunnions, in the 
absence of specific data to the contrary one cannot be 
far afield in assuming that the friction load of these 
mills is practically constant for all loads at constant 
speed. There remains, then, the internal power con- 
sumption to be considered. 

Some years ago in casting about for a method of 
studying the action in pebble mills without great out- 
lay for apparatus it was found that some quantitative 
results of reasonable accuracy could be obtained from 
apparatus which at first was intended only for super- 
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ficial and qualitative work. The average man without 
a laboratory .at his disposal finds that to do experimental 
work in which variations in speeds are necessary a lot 
of pulleys are required, or a variable-speed motor is 
essential, and many difficulties are encountered which 
detract from the enjoyment, if not the accuracy, of 
the work. My apparatus eliminated all outside difficul- 
ties, as well as the friction in the driving mechanism, 
and I was able to measure power relatively, if not 
actually, in an entirely satisfactory way. 

The ball mill itself was 4 in. in diameter and about 
3 in. wide. It was made of a marshmallow box, the 
glass from a small picture frame, and a sack of marbles. 
With a can opener, one side of the box was cut out 
and the glass inserted, through which the action could 
be studied. The power plant consisted of a straight 
plank 4 ft. long; and the auxiliary apparatus comprised 
a ruler and a watch with a second-hand. The general 
plan of this apparatus is shown in Fig. 1. The most 
interesting thing about the device, and one which made 
quantitative measurements possible, was the fact that 
when the mill was partly loaded with balls, and the 
power plant was tilted up to make the balls roll over, 
cascade or throw over as in practical mills, the mill 
rolled down hill at a constant speed at which no variation 
in internal movements could be discerned. With the 
mill running down hill at a constant speed, the speed 
conditions of a practical mill are present, and it can 
easily be shown that with constant speed on a constant 
incline the power is constant, as in practical machines. 
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If the mill were empty, or were entirely filled with 
balls, or if the power plant were tipped up so that the 
speed increased to the extent of making the balls cling 
to the periphery, the mill rolled down hill at an accel- 
erating speed, which of course was useless for power 
comparisons. 

The matter of determining whether the speed was 
constant in such a simple apparatus may perhaps be 
questioned. Determinations were made by sound, char- 
acter of the falling stream of balls at different points, 
and a little appreciation that certain laws of mechanics 
which will not be stated here would apply. The appear- 
ance of the falling stream of balls was obtained by 
taking a definite position opposite the path of the rolling 
cylinder and winking the eyes as it passed, getting 
about the same image one would get by a similar 
procedure opposite a mill rotating on a fixed axis. 

Of course great accuracy and absolute assurance of 
constant speed could have been obtained by using a 
board or incline of considerable length for the power 
plant and with two or more observers, but the results 
came out in such a satisfactory manner that a more 
elaborate test seemed of little importance at the time. 

Nothing new was found to add to that which has 
already been published with regard to the way in which 
the balls distribute themselves in falling. At slower 
speeds they rolled down over each other; at higher 
speeds they threw over, and at still higher speeds they 
clung to the rim, all of which is in accordance with 
the laws of mechanics. 

In these tests it was usually necessary to start the 
mill with a shove. Record was kept of the height of 
one end of the 4-ft. plank, of the number of balls 
(marbles) in the mill, and the time taken to roll the 
four feet down the incline. To make the work easier, 
the end of the board was adjusted to make the time 
a fixed quantity, and five observations under each condi- 
tion were made and averaged. The relative power was 


proportional to neal in which; 


t 
h = height one end of plank was raised above other, 
M = number of marbles in mill (all of same size), 
and 
t = time in seconds to roll four feet at constant 
speed. 


The critical speed for the rim of this mill (such 
that centrifugal force equals gravity) is about 2.2 
revolutions per second, or about 131 r.p.m._ Its cir- 
cumference is 13 in.; it would travel down the four feet 
in 1.55 seconds at the critical speed of the rim, if at 
constant speed; as indicated before, this could not be 
determined experimentally. As the marbles had a diam- 
eter of about 3 in., the effective critical diameter was 
3 in. less than the nominal diameter, so that the critical 
speed was somewhat nearer to one that would make it 
travel the four feet in almost two seconds. 

Fig. 2 shows the relative power-load curves for this 
little mill, with times which approximate those of the 
Speeds in practice. Consistent curves were obtained, 
and they indicate interesting results, most of which, it 
must be admitted, have been determined by operators 
by testing large mills (at considerable expense, even 
if it were worth it, which I do not deny). 

The power is maximum with a load between 60 and 
75 per cent of the mill capacity, apparently depending 
slightly upon the speed at which the mill is run. Hardly 
enough data are available, however, to warrant the 
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statement that at higher speeds somewhat heavier 
pebble loads may be carried for maximum capacity. 
With loads used in practice the power consumed is a 
direct function of the ball load. (Note how all the 
curves, if extended, apparently would pass through the 
zero of the diagram.) For a given mill, the power con- 
sumed increases a little more rapidly than directly pro- 
portional to the speed. Of course, as the pebbles begin 
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to cling to the rim when the critical speed is exceeded, 
it is to be expected that the power consumption would 
decrease. The apparatus used could hardly determine 
that point, which, after all, is of minor importance, 
practically. 

The data show that up to above half load, the power 
varies directly as the ball charge; in Davis’ paper 
(Trans. A. I. M. E., Vol. 61) he derives some math- 
ematical formule for the power and shows that it 
increases much more rapidly than is proportional to 
the ball charge. One of the values in his table given 
below (Table I) is plotted dotted on Fig. 2. There 
appears to be a marked discrepancy. 








TABLE I. HORSEPOWER REQUIRED PER FOOT OF MILL LENGTH 
Internal ; 
Diameter of Mill —— Portion of Mill Volume Occupied by Charge — 
Feet 0.1 0.2 0.3 0.4 0.5 0. 
1 0.0023 0.0099 0.022 0.042 0.065 0.093 
2 0.0255 0.110 0.254 0.46 0.73 1.04 
3 0.1087 0. 463 1.07 1.94 3.07 4.38 
4 0.288 1.24 2.87 5.2. 8.25 11.78 
5 0.64 2.42 6.29 11.43 18.07 25.74 
6 1.20 5.16 11.88 21.47 34.14 48.69 
7 2.06 8.85 20.43 37.06 58.61 83.53 
8 3.26 14.12 32.54 59.08 93.46 133.32 
9 4.96 21.32 49.09 89.31 141.24 201.33 
10 7. 30.81 71.06 129.00 204.07 291.10 


For most efficient calculated speed, charge weighing 325 lb. per cu.ft. 
(The above is Table 16 in Davis’ article referred to in the text.) 


Davis’ formula for horsepower, which can best be 
understood from his paper already referred to, is of 
form hp.—Wr3 times the summation of A, B, and C, 
in which W is the weight of ball charge, r is the radius 
of the mill, and A, B, and C are constants depending 
upon functions of the ratios of diameters of the charges. 
Now, for a given ratio of ball charge to mill volume, 


W per foot of length varies as 7’, so that for constant 
ratio of load to mill volume, hp. = 7? times a constant. 
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About the time I made the ball-mill studies I also 
determined a formula for the horsepower of a ball mill, 
deriving it as follows: 

Weight of balls per foot of length — 1? times a con- 
stant; height of ball rise in mill — r times a constant; 
speed of rotation of mill — constant divided by Vr. 

This will check with Davis’ derivation, as well as 
with a number of others. All other conditions being 
constant, the product of these three factors is a meas- 


ure of the horsepower absorbed by the mill in raising 
the balls, thus: 


hp. = r! times a constant. 

There is also another formula (?) for the horsepower 
of a ball mill, and it probably is the best of the lot: 
that of the manufacturers who have built a number of 
these mills. This formula is based on one big guess, 
plenty of grief, and a caution, or play-it-safe, factor. 
For the power consumption of commercial mills, where 
it can be measured with wattmeters by operators who 
are on the lookout for betterments and perhaps for 
come-backs at the manufacturer, the manufacturer’s 
tables are likely to be close to the correct values. In 
Table II are given the power requirements of mills 
of various diameters, one foot long, by Davis’ formula, 
by the five-halves formula, and the actual horsepowers 
from manufacturers’ catalogs, each column being for 
the length of mill for which the most data were avail- 
able. No apologies are offered to other manufacturers; 
the catalogs of the two named happened to he handiest, 
and they are about representative figures. 


TABLE II. RELATIVE POWERS 
l 2 3 4 5 6 7 


i Theoretical H.P. From Catalogs of Manufacturers—Horsepower 
Diameter per Foot of Length re 5 Ft. Long 5 Ft. Long 22 In. Long 


of Mill Davis’ Five-Halves ; A. C. A.&. Hardinge 
in Feet Formula Formula Pebble Ball Ball-Pebble Ball 
l 1 1 a ae 
z 11 ee os ie Pe 
3 47 15.6 Sh 15 15 oe 
a 126 32 19 ‘ 26 ai 
5 278 56 28 50 45 30 
. 524 88 43 80 71 50 
7 900 129 63 110 75 
8 1,240 181 83 150 110 
9 1,870 243 ae ae ~~ 
10 2,700 317 


The difference between the two formule are particu- 
larly noticeable in the table as the diameters increase. 
In the manufacturers’ tables there is agreement in the 
upper part of columns 5 and 6; column 4 has values 
throughout a little over half the values in column 5. 
Column 7 appears to increase more rapidly with diam- 
eter than do the others, and this may be explained by 
the characteristics of the mill. For columns 4, 5, and 6, 
the formula has the form: hp. — 7° ‘ ** times a con- 
stant. For column 7: hp. = 7°” times a constant. 

If, in using the horsepower values of columns 5 and 6, 
the diameter be reduced by six inches to get the true 
mill diameter, and this value used in the horsepower 
formula, the following will show the relation: hp. = 
7 times a constant. This checks with my calculated 
formula. 

Here are several formula for the horsepower of a ball 
mill, in which the effect of one factor varies to a con- 
siderable extent. The manufacturers’ tables check more 
closely with my five-halves formula, and of course I 
am inclined to think, that it is ppproximately correct. 
But any one who runs through the mathematics whereby 
Davis derives his formula will believe it to be correct. 
Apparently there is no error, unless in assumptions as 
to the use of the energy inside the mill. 

Davis bases his expression for horsepower upon the 
kinetic energy of the balls as they strike the side of 
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the mill or the other pebbles at the end of their fall 
through the mill; I base mine upon the energy required 
to lift them to the point from which they start upon 
their free course through the mill. There cannot be 
much difference between these two assumptions. One 
method is a somewhat practical way of determining the 
power, and it checks with practical experiences; the 
other is a purely mathematical process, and looks log- 
ical throughout; but it does not check with experience, 
or at least it does not appear to do so. 

It should be noted that in the experimental tests and 
in all the mathematical work outlined no consideration 
was given to the fact that in an operating mill there 
would be rock and probably water, in addition to the 
balls; however, there appears to be nothing in either 
the rock or the water that would not conform to the 
same theory as outlined for the balls. 

Now, having taken the gentle reader out into the 
wilderness (at least those who were willing to come this 
far), let me tell him that we are lost; that I don’t 
know which of the two roads leads out and that if he 
gets out safely, please to send someone back for me. 


The Fluorspar Industry in 1921 


The fluorspar shipped from mines in the United States 
in 1921, according to the U. S. Geological Survey, 
amounted to approximately 35,600 tons, valued at 
$708,000, a decrease of 81 per cent in quantity and of 
85 per cent in value as compared with 1920. 

The general average selling price per ton f.o.b. cars 
at shipping points for all grades of fluorspar in 1921 is 
estimated at $19.89, which is $5.37 less than the average 
price in 1920. Total shipments in 1921 were the lowest 
recorded for any year since 1908. Shipments from 
Kentucky exceeded those of Illinois for the first time 
since 1904. 

The stagnation in the fluorspar industry in 1921 was 
due principally to the curtailment of operations in the 
industries that consume fluorspar, although even if rea- 
sonable activity had prevailed the demand would have 
been small, because the aggregate stocks in the hands 
of users on Jan. 1, 1921, were the largest that had ever 
accumulated—sufficient to meet normal requirements for 
about six months. 

The imports of fluorspar into the United States in 1921 
showed a decrease of 75 per cent in quantity and 74 per 
cent in total value as compared with 1920. The value 
at the foreign ports of the shipments made to the United 
States in 1921 averaged $11.13 a ton, a slight increase 
over that in 1920. 


Zinc Milling Experiments of the 
Bureau of Mines 


In the study of the milling problems of the Missouri- 
Kansas-Oklahoma lead and zinc district being conducted 
at the Mississippi Valley Experiment Station of the 
U. S. Bureau of Mines, at Rolla, Mo., experimental work 
has been done to ascertain if rougher jig tailings, after 
being given a tumbling in a ball mill, would not be more 
amenable to jigging on a chat jig. These tests indicated 
that ball milling would make possible a tailing 0.50 per 
cent lower in zinc than otherwise could be obtained, and 
that ball milling should increase profits. Laboratory 
work at the same station on the milling problems of 
Hancock County, Tenn., zine ores is practically com- 
pleted. These were found to contain barite. 
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Platinum in Quartz Veins 


Occurrences Noted in California, Brazil, British Columbia, New Zealand, 
Ural Mountains, and Colombia, in Association With Other Minerals— 
Amounts Are Usually Small, but Often Recoverable as Byproducts 


By HENRY W. TURNER 


Written for Engineering and Mining Journal 


rocks, and nearly all of the commercially valuable 
deposits are detrital deposits deriving their plati- 
_ hum contents from this source. Nevertheless, original 
platinum deposits, sometimes of commercial value where 
associated with other metals, are found even in quartz 
veins. Such is an occurrence in a narrow gold-silver 
vein in the West Point mining district in California. 

The West Point area is situated in Calaveras County 
(see Jackson and Big Trees sheets of the U. S. Geologi- 
cal Survey) just south of the Mokelumne River. The 
country rock is granodiorite cut by greenstone dikes, and 
the numerous quartz veins contain gold as their valu- 
able constituent, usually with much pyrrhotite and 
lesser amounts of pyrite and chalcopyrite. 


Precis, ana occurs chiefly in ultra-basic igneous 


QUARTZ VEINS IN DIORITE SHOW PLATINUM 


In recent years a number of claims have been under 
exploitation by J. B. Stapler; among others the Keltz 
group, situated northeast of the village of West Point. 
The country rock of the Keltz claims is chiefly a basic 
diorite, a facies of granodiorite into which it merges. 
The diorite is cut by greenstone dikes, and in some of 
the diorite molybdenite and tourmaline were noted. 
There are several quartz veins in the claims, one of 
which at the time of my visit, in 1920, was opened up 
to the depth of about forty feet by a shaft, known as 
the New shaft. Three small shipments of ore had been 
made from this shaft, averaging about $156 per ton in 
gold and silver. The ore of one shipment contained 
0.11 oz. per ton in platinum. A sample of the ore from 
this shaft which I took showed on assay a content of 
10 oz. gold and 7 oz. siiver per ton, no test for platinum 
being made. These figures are given to show the metal 
associates of the platinum. There is no serpentine or 
peridotite or other ultra-basic igneous rock near the 
New shaft. Two other veins in the same district, also 
in granodiorite or dicrite, are said to contain platinum, 
namely the Zacateria and the Star of the West. 


OCCURRENCES IN BRAZIL QUARTZ 


Prof. C. F. Hartt, in his “Geology and Physical Geog- 
raphy of Brazil” (page 448) quotes E. Williamson as 
recording the occurrence of platinum in quartz veins 
in Parahyba Province. The country rock consists of 
schists and gneisses of presumably pre-Cambrian age, 
with lenticular veins of a semi-opaque white quartz, 
usually lying parallel to the strike of the inclosing 
schistose series. These veins in general contain native 
gold, with sulphides and arsenides of iron and sulphides 
of copper, lead, and zinc. In addition, in the Boa Es- 
peranca veins grains of platinum are found. 

About 1826, Boussingault’ investigated an area of 
syenitic rocks at Santa Rosa about thirty miles north- 
east of Medellin, in Colombia. In this area there are 
numerous quartz veins with gossan outcrops, and in 





1U. S. Geological Survey Bulletin, No. 193, p. 64, 1902. 


some of this gossan Boussingault found platinum. He 
also states that the syenitic area extends into the Choco 
district; but it is now known that there are ultra-basic 
rocks in the Choco district, and these basic rocks are 
probably the source of the platinum now being mined 
there. 


EVIDENCE OF PLATINUM IN AMERICAN DEPOSITS 


In his bulletin on platinum (1902), Prof. J. F. Kemp 
in a footnote states that “since this paper was written, 
the writer, with David T. Day and A. W. Johnston, has 
accumulated proof of the presence of platinum in pyrite 
and in quartz veins from several American localities. 
The notes are in preparation for publication.” How- 
ever, these notes do not appear to have been published, 
and it is to be hoped that Professor Kemp will yet place 
the facts on record. 

In 1904, Brock’ records the presence of platinum in a 
quartz vein carrying about $3 per ton in gold, at Burnt 
Basin, three miles west of Coryell, in the Grand Forks 
mining division, Yale district, British Columbia. The 
vein (mother lode) is in a greenstone formation be- 
tween two porphyry dikes and contains pyrite, chal- 
copyrite, galena, and sphalerite with a little molybde- 
nite. Assays showed a content of 0.06 to 0.1 oz. of 
platinum per ton. 

O’Neill,* in his paper on “Platinum in Canada,” men- 
tions platinum as occurring in a quartz vein (Cable 
claim) in granodiorite in the Ainsworth mining divi- 
sion, British Columbia, and in the Union mine, in the 
Grand Forks division, British Columbia, in quartz veins 
containing also lead, gold, and silver. 

Pond‘ records the occurrence of platinum in a quartz 
vein in the Thames gold fields of New Zealand. 

In 1905, Bell® discovered platinum in quartz veins in 
the South Island of New Zealand, and describes the 
occurrence as follows: “During the past season a num- 
ber of platiniferous quartz veins were discovered by the 
writer near the Teremakau River, in the district of 
Westland, in the South Island, in close proximity to 
sheets of altered magnesian eruptives—apparently orig- 
inally dunite and situated parallel to the stratification of 
the inclosing phyllites. The quartz is somewhat vit- 
reous, and in general very ‘hungry’ looking in appear- 
ance. Iron pyrite is fairly common and iron oxides 
derived from its alteration. In three analyses made of 
the platiniferous quartz, the platinum was found to 
occur associated with silver. The following is a char- 
acteristic result showing the amount of platinum and 
silver: Platinum, 0.0 oz., 3 dwt., 8 gr. per ton. Silver, 
1.0 oz., 4 dwt., 9 gr. per ton. Many analyses made of 
the magnesian eruptives failed to show any platinum 
existing in them.” 





2Engineering and Mining Journal, Feb. 18, 1904. 
3Summary Report, 1918, Part G, Geological Survey of Canada, 
8G. 


‘Transactions New Zealand Institute, Vol. 15 (1883), p. 419. 
»>James Mackentosh Bell, Economic Geology, Vol. 1, 1905, p. 749. 
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De Launay’ states that platinum is found in the gold- 
quartz veins of the Beresevsk district in the Ural Moun- 
tains, and Lindgren’ mentions a similar occurrence in 
northern Finland. 

Platinum has been found in numerous epigenetic de- 
posits other than the quartz veins here referred to. 
It appears, therefore, that though the larger part of the 
platinum of commerce comes from basic igneous rocks 
of which it is an original magmatic constituent, its oc- 
currence as an epigenetic metal is not at all uncommon, 
and where associated with other valuable metals it can 
often be recovered as a byproduct. 


The Zonal Theory of 


Ore Deposition 
By J. E. SPURR 


Written for Engineering and Mining Journal 


HE ZONAL THEORY of ore deposition was pro- 
posed by me in 1907’ as follows: 

“IT now submit further that there are results from 
the consolidation of the pegmatites and the pegmatitic 
quartz veins, practically all the accumulated water in 
the magma. . I submit that from such a residual 
magma quartz veins of later origin than the quartz 
veins closely allied to pegmatites are deposited, and 
that in them valuable metallic minerals are deposited; 
that from these veins a further residue results, still 
fluid under such conditions, but subject to partial con- 
solidation (or, to phrase it differently, precipitation) at 
a later period, under different conditions, involving 
chiefly a lowering of temperature; and that many suc- 
cessive stages of precipitation follow. . . The suc- 
cessive stages, according to the theory I present, are 
marked by differences of earthy minerals, but more deli- 
cately, perhaps, by changes in the metallic minerals. 
i . This is the origin of most mineral veins and 
other forms of ore deposits, including ores of lead, zinc. 
copper, silver, gold, bismuth, antimony, arsenic, and 
other metals. . . Thus, while pegmatites and peg- 
matitic quartz veins usually occur in or very close to 
the earlier-consolidated rocks, the successive stages 
migrate further and further away from the metallic 
hearth (the zone of differentiation) ; which, in general, 
means that they are successively deposited nearer and 
nearer the surface. Thus the successive stages can be 
recognized as successive vertical zones of ore depo- 
sition.” 

These zones were defined as follows; 1, The pegmatite 
zone, including tin, tungsten, molybdenum, and like 
minerals; 2, the free-gold auriferous pyrite zone; 3, the 
cupriferous pyrite zone; 4, the galena-blende zone; 5, 
the rich silver-gold zone, and 6, the zone of earthy 
gangues. 

“Within the zones which have been defined, of course, 
precipitation is not continuous, but is influenced by 
local conditions; so that there may result in a vertical 
section orebodies or zones of deposition separated from 
one another by barren intervening spaces. Yet in many 
veins the passage of one zone into a lower one is indi- 
cated with increasing depth, such as the change from 
the silver-gold zone to the lead-zine zone. . . An 
especially valuable record is afforded along certain fis- 





‘““Traité des Gites Minéraux et Metalliféres,” Vol. 2, p. 999. 
™™. Lindgren, ‘‘Mineral Deposits,” first edition, p. 746. 
1Economic Geology. Vol. 2, No. 8, December, 1907; pp. 781-795. 
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sure zones which have been repeatedly cemented and 
reopened during the mineralization period. Since such 
a mineralization period is usually of considerable dura- 
tion, at any given point the ascending waters will grow 
cooler and cooler, with the downward progress of the 
cooling of the parent magma, and the consequent sinking 
of the metallic source; thus the successive zones of 
mineralization will migrate downward, and successive 
cementations of successive openings at a single horizon 
will show the superposition of one zone upon another 
originally distinctly lower. . . Summing up, this 
theory proposes that metalliferous fluids, from which 
most ore deposits are precipitated, are extreme differen- 
tiation phases of rock magmas; that most ore deposits 
and ‘mineral veins,’ as a class, represent one or the other 
of the extreme products of magmatic differentiation: 
and that the most striking chemical difference between 
ore deposits is due (in the more important class repre- 
senting the siliceous extreme) to successive precipita- 
tion in theoretically vertical zones, as the fluid migrates 
toward the surface, and with diminishing heat achieves 
more and more mature crystallization.” 

In 1912, I proposed a slightly modified column’, as 
follows: 1, The pegmatite zone, including tin, tungsten, 
molybdenum, and like minerals; 2, the free-gold aurif- 
erous pyrite zone; 3, the cupriferous pyrite zone; 4, 
argentiferous pyrite and auriferous arsenopyrite zone; 
5, blende zone; 6, galena zone, and 7, the rich silver- 
gold zone. 

This theory postulated an original magmatic solution 
containing within it all the metals represented in the 
whole vein sequence above, which were successively pre- 
cipitated as the solutions moved further and further 
away from their point of origin and as temperature- 
pressure conditions grew less. 

There have been various observations in different 
parts of the world that have strengthened the prob- 
ability of this theory. For example, Lindgren observed 
in 1915 in regard to the ore deposits of Tintic, which 
are genetically connected with a monzonite intrusion, 
that gold and copper occur near the moffzonite, lead and 
silver mainly further away*®. This change is more 
marked in the field in a horizontal section than it is in a 
vertical section. The change of the character of min- 
eralization in veins as the distance from a monzonitic 
contact increased had also been shown in Utah by But- 
ler. In Cornwall, there is copper in the upper part of 
lodes which in depth carry only tin. 

Recently, Prof. J. F. Kemp‘ has cited the studies made 
by Sales, Billingsley, and Grimes at Butte, which show 
vertical transitions from gold quartz to silver and silver 
lead below, then still further below to increasing zinc, 
and still further down into cupriferous pyrites. Pro- 
fessor Kemp also cites from his own experience the case 
of Carr Fork, in Bingham Canyon, near the Utah Copper 
Co.’s property. Nearest the intrusive monzonite the ores 
consist almost entirely of copper (carrying silver). 
Further out, copper fails, and galena and zine blende 
takes its place. “The lead and zinc sulphides remained 
in solution to lower temperatures and pressures.” 

“We would infer, furthermore, that as the igneous 
masses reached lower and lower temperatures, the 
physical conditions near the intrusives were in the clos- 
ing stages similar to those which had prevailed at a 
distance in earlier maximum stages of ore deposition.” 





2Economic Geology, Vol. 7, No. 5, August, 1912; p. 489. 
3Economic Geology, Vol. 10; p. 228. : a 
‘Economic Geology. Vol. 16, No. 7, November, 1921; p. 475. 
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Operations in the Cariboo, British Columbia 


Prospectors and Operators More Active—Interest Shown in Dredging 
Ground of District—Numerous Hydraulic Projects Under Way—Work 
Of Perkin’s Gulch Mining Co. May Demonstrate New Channel System 


By DONALD D. FRASER 
Written for Engineering and Mining Journal 


trict of British Columbia in 1921 than in any 

other year since the beginning of the World 
War. The general decline of prices, together with the 
prevailing unemployment, has offered a greater incentive 
to the prospector. For the last five or six years practi- 
cally no prospecting has been done, but last fall a large 
number of men started prospecting on the various creeks. 

Reports of strikes are continually coming in. Prob- 
ably the most important one of the year was on Cedar 
Creek, in the Quesnel Forks country. This stream is 
supposed to have been the first creek worked in the dis- 
trict. In 1862, it is said, about $20,000 was recovered 
from a small area. Although it has been well prospected, 
little was found until a strike was made last fall on a 
bench about 500 ft. above the creek bed. 

An interesting fact is to be noted in this discovery. 
The gold was coarse and was lying on the bedrock. The 
material covering the bedrock carried no “wash,” but 
was composed of fine sediment and crushed bedrock. 
The general rule in the district is to find 1 to 20 ft. of 
wash on the bedrock. Advocates of the chemical deposi- 
tion of placer gold claim this strike as an argument in 
their favor. The ground lies low and is from 8 to 30 ft. 
deep. The presence of water makes it unfavorable for 
the small operator. A Vancouver syndicate, organized 
by Captain E. Crowe Swords, and known as the Cariboo 
Gold Syndicate, has secured six leases, and it claims to 
have interested a California dredging company in the 
proposition. This syndicate is said to have about 5,000,- 
000 cu.yd. carrying about 50c. in gold which is both 
coarse and flaky. 


Mee ACTIVITY was visible in the Cariboo dis- 


HYDRAULIC OPERATORS ACTIVE 


The Cariboo syndicate has secured a lease on the 
ground held by the Roses Gulch Mining Co., Ltd., and 
has built about two miles of ditch to bring in water for 
hydraulic mining. This ground is supposed to be an old 
channel of the Quesnel River. 

The new Cariboo Goldfields, Ltd., has secured several 
leases on the Clearwater and installed a new hydraulic 
plant. The company will work an old channel buried 
about 175 ft. deep. The reported values are about 65c. 
a cu.yd. in coarse gold. 

On a bench of Slough Creek near the Catch, McDougall 
and Houser are opening an hydraulic pit on what is 
claimed to be an old channel of Burns Creek. The ground 
worked was commercially profitable, and should it prove 
to be an old channel, as supposed, it would pay well if 
worked by hydraulic mining. A 50-ft. dump could be 
had with a short flume throughout the whole distance. 

Mosquito Creek and Lowhee Creek, belonging to John 
Hopp, were worked as usual throughout 1921, and it is 
claimed with fair returns. The same can be said of the 
Point ground, on Slough Creek, a large hydraulic mine 
held by Chinese interests of Vancouver. 

The New Waverly Hydraulic Mining Co. continued its 


pit in 1921, making good headway. Several years ago 
this company secured considerable ground on Grouse 
Creek, which had been worked in a small way, yielding 
good results. The new company is undertaking to open 
the old channel at its mouth. It has a well-equipped 
plant, and is using a No. 6 and a No. 3 monitor under a 
200-ft. head. During the two and one-half years it has 
operated, it has moved over 600,000 cu.yd. of material, 
much of which has been a hard clay, which has required 
considerable powder for blasting operations. As soon as 
the old channel is reached the property should be one of 
the largest producers of the district. 


PERKIN’S GULCH COMPANY OPENING 
OLD CHANNEL 


The Perkin’s Gulch’ Mining Co. has opened, in a new 
pit near the mouth of its creek, what appears to be an 
old channel of Lightning Creek. This ground lies in the 
middle of the stretch of Lightning Creek, about 10,000 
ft. long, which is credited with a production of 
$13,000,000. The progress of this work is watched with 
interest, for if it proves to be an old channel it may add 
another channel system to the systems now recognized. 
On Lightning Creek, as elsewhere in the district. there 
are three recognized channel systems. There is a high 
channel, which is the oldest. Remnants of this are 
found above the present drainage system. 

Through a tilting of the upper country or through the 
lowering of the streams in the lowlands, the channels 
were next cut deep below the level of the high channel. 
Much of the gold was reconcentrated into the deep 
ground. This low channel was in turn buried fairly 
deep and marks the present level of the creeks. The 
channel opened at Perkin’s Gulch lies between the pres- 
ent stream gradient and the gradient of the old high 
channel. 

The work being done on the old La Fontaine ground, 
about two miles downstream, appears to be based on 
similar reasoning. Some years ago English capital 
worked this ground. The channel then followed lay 
about 150 ft. below the creek bed. The operators 
recovered about $50,000, but finally gave up the under- 
taking. The ground has been secured by others, who 
at present are financing drilling operations which are 
being conducted by the provincial government. It is 
claimed by the promoters that the old workings were 
not in the deep channel and the drilling is to prove or 
disprove this theory. 

The Kitchener mine, on Keithley Creek, financed by 
Philadelphia capital, has completed its water system and 
has piped off the ground to the head of the drifted 
ground. Next season it should be in good pay. 

Considerable interest has been shown in the dredging 
ground of the district. J. B. Tyrrell and others have 
examined the deltas of Keithley, Harvey and Duck 
creeks, all on Cariboo Lake, for English capital. A Cali- 
fornia company has drilled dredging ground which it 
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holds on the Lower Cottonwood River. The results are 
not known. On the Upper Cottonwood and the Lower 
Swift, a number of dredging leases have been staked. 
It is said that the Pat Burns interests are to drill the 
dredging ground which they control on the Quesnel 
River. 

The completion of the Great Eastern Railroad to 
Quesnel has greatly facilitated the transportation prob- 
lem of the district. Heavy freight can now be landed in 
Quesnel by the railroad, which is within easy hauling 
distance of the gold belt. 


AN ENTERPRISE OF ANOTHER SORT 


On Lower Lightning Creek there is a property con- 
trolled by the Lightning Creek Gold Gravels & Drain- 
age Co., around which appear to be numerous satellites, 
among them the Standard Finance Co., the Great 
Cariboo Gold Co., and the Mines Operating Co. It is 
rather difficult to determine just the function of these 
various companies, for they have all come into being 
through the financing of one piece of ground. The first- 
named company was organized in 1896 for $3,000,000 
in $5 shares. Through a private act, the company holds 
twenty miles of the Lower Lightning, about 2,040 acres. 
Those in control claim to have spent $1,400,000 on 
development and equipment. On the ground is an 
elaborate collection of machinery, together with all the 
necessary buildings. At various times during the life of 
the company some money has been spent in shaft work. 
One shaft was lost while attempting to break out into 
the channel; others were lost in sinking. The mining 
work done has been negligible. 

Operations have been managed from New York by 
Charles H. Unverzagt, who has control of the company. 
The minority stockholders of the company have been 
fighting him for some time, and have finally succeeded 
in having the property placed in the hands of a receiver. 


Applying the Cementation Process to a 
Stamp-Battery Foundation 


The following notes on a novel application of the 
cementation process to a battery foundation were con- 
tributed by B. Schlesinger at a recent meeting of the 
Chemical, Metallurgical and Mining Society of South 
Africa, and have been published in the South African 
Mining and Engineering Journal: 

When starting up a new stamp battery in the Heidel- 
berg district it was found after forty-eight hours’ work 
that the foundation, and with it the whole of the super- 
imposed construction, began to rock so dangerously that 
operations had to be suspended. An inspection pit was 
sunk to the underlying shale foot, and by washing the 
face of the concrete block so exposed, it was found that 
a thin horizontal crack had developed, completely sever- 
ing the top three feet from the lower nine-foot portion 
of the block. The cause of the mishap was badly pre- 
pared and badly stamped concrete. Stones the size of a 
man’s fist were seen lying loose in large cavities in the 
body of the foundation. 

For further investigation the mill was restarted, 
with the result that portions of the concrete began drop- 
ping out of the block into the inspection pit, in much the 
same fashion as if the stamps were pounding on tightly 
packed rubble. Repairs seemed quite out of the ques- 
tion, and it appeared that the entire plant might have to 
be dismantled and re-erected upon an entirely new foun- 
dation, at a cost prohibitive to the mine owners. How- 


ever, it was decided to attempt to save the foundation 
by pumping pure cement into it under high pressure, 
and this work was entrusted to the Francois Cementa- 
tion Syndicate. The plant to carry on this work con- 
sisted of a steam pressure-pump with a 9-in. diameter 
steam cylinder and a 2-in. water delivery, a small wooden 
mixing barrel for cement, which served as an intake for 
the pump, and a pressure gage capable of registering 
pressure up to 10,000 lb. to the square inch. The pump 
was served by a boiler delivering steam at 100 lb. 

In carrying on the work nine holes of {-in. diameter 
and 5 ft. depth were drilled into the foundation. The top 
9 in. of each hole was enlarged to take a 2-in. pipe 
24 in. long, and screwed at one end. Such pipe was 
cemented into each of the holes and the cement allowed 
to bind over night. 

The next morning hole No. 1 was connected to the 
delivery end of the pump, and clean water forced 
through before the actual cementing operation was be- 
gun. Thereupon a thin mixture of pure cement and 
water was pumped into the foundation. At first the 
liquid entered the concrete block without encountering 
any resistance whatever, and seventeen bags of cement 
were absorbed before any showing was made on the 
pressure gage. The indicator then gradually rose to 100 
Ib. and 200 lb. per square inch. Simultaneously, with 
the increasing pressure a tiny stream of water and 
cement could be observed oozing out of the thin crack 
previously mentioned. 

At this stage pumping was discontinued to allow the 
cement to settle, and hole No. 2 was put into operation 
and subjected to the same treatment as hole No. 1. After 
allowing a practically free passage to five bags of 
cement, the pressure rose rapidly to 800 lb., when pump- 
ing was stopped for twelve hours. Before injecting the 
remaining seven holes, hole No. 1 was re-treated after 
freeing it from partially solidified cement by drilling. 
Two bags of cement sufficed to send the pressure up to 
1,000 lb., this being considered the dangerous limit 
above which the block might have burst. Though it re- 
quired twenty-six bags of cement and twenty-two hours 
of work to complete the first two holes, the remaining 
seven holes absorbed only fifteen bags of cement and 
required eighteen hours’ work. After completion of the 
foundation proper it was decided, as a matter of safety, 
to solidify the ground around the block. For this 
purpose six 8-ft. holes were drilled about 18 in. 
from the foundation, and injected in turn by a mixture 
of one to one cement and slimes. Some interesting 
phenomena could be noticed. When the pressure on 
the first outside hole rose to 150 lb. the gage indicator 
suddenly dropped to nothing, and it was found that the 
cement solution had broken through to the surface about 
ten yards from the position of the hole. 

One bearing-block of the line shaft, which was only 24 
in. in the ground, became injected from one of the out- 
side holes 12 ft. away. In proof of this, cement solu- 
tion forced its way 6 in. above the surface through a 
tiny crack in the block. It took six days to complete the 
whole of the process, and forty-eight bags of cement 
were used. The total cost amounted to roughly £200; 
inclusive of the charges of the Cementation Syndicate. 
After allowing ten days for the injected cement to 
harden, the stamps were again dropped, with entirely 
satisfactory results. The plant has been in full oper- 
ation for some time, and the foundation is as firm as 
can be desired. 
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BY THE WAY 


The Accuracy of Art 

“Naow, m’son,” said Cap’n Dick, ‘jus’ for to settle 
h’all these h’arguments baout this ’ere h’Engineer 
statue o’ Missus W’itney, I mus’ tell ’ee tha story o’ ’ow 
h’it come abaout. In tha days afor’ tha minin’ professors 
’ad learned to take ’eed o’ tha practical h’edication o’ 
tha young chaps h’as they do now-a-days, many a young 
h’engineer came forth from college not nawin’ a bal dag 
from a bull dog, though ’ee might naw h’all baout 
ge’hometry an’ surveyin’. Missus W’itney’s h’engineer 
wuz one 0’ they chaps, an’ ’ee gaws to tha North Star to 
learn h’all there wuz to naw baout minin’. The firs’ 
moornin’ ’ee come daown on tha cage some o’ tha boys 
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“You have doubtless heard the repeated charge that the 
Government needs to adopt business methods in order to 
secure greater economy and efficiency. 

“TI have within twenty-four hours received three separate 
communications from you bringing to my attention an 
opportunity to examine and purchase Prof. Grabau’s ‘Com- 
prehensive Geology.’ Is it out of place for me to suggest 
that, even with the franking privilege, I would consider the 
adoption by a Government bureau of such shot-gun methods 
of publicity both uneconomic and inefficient? The United 
States Geological Survey has addressograph mailing lists 
aggregating 250,000 names, though not for purposes similar 
to your mailing lists, but I know that a real saving can be 
effected between the cost of one correct address and of a 
postage stamp, not to mention the cost of the matter to be 
mailed.” 


Can You Beat It? 

There is no such thing as luck. The first issue of the 
Engineering and Mining Journal-Press will be No. 13 of 
Volume 113 and will appear on April 1. The first 
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A METALLURGIST’S NIGHTMARE—POOR EXTRACTION 


were layin’ for ’ee, as tha shifter ’adn’t got theer yet. 
So they took tha young chap back in a flat stope that ’ad 
been worked h’out but wuz not filled. In one o’ they 
chutes h’under this ’ere stope wuz ’baout thirty ton 0’ 
wet, sticky gob, an’ ’ere they give tha chap a broken- 
’andled shovel an’ starts ’ee to work a-muckin’ tha gob 
back h’up h’into tha stope. W’en tha shifter foun’ tha 
poor chap, jus’ a’for’ noon, ’ee looked ’zactly as Missus 
W’itney shows ’im. ’Ow she h’ever got tha statue so 
h’accurate be more than I can tell ’ee.” 


The Worm Turns 

Government inefficiency has had many a rap in the 
past, sometimes deservedly and sometimes not. When, 
therefore, the Government official takes down his ham- 
mer and starts knocking some one else for the same 
fault it is only fair that he should have respectful atten- 
tion. Inefficiency on the part of a certain publisher 
recently aroused the ire of George Otis Smith, Director 
of the U. S. Geological Survey, who thereupon wrote: 


editorial page will be page 513. To add a further 
felicitous touch, we might add that the issue will be 
run off on the press on Friday of each week. 


A Voice From the City 
By PAUL H. KEATING 


Take me far from locomotives, take me far from 
plumbers’ bills; take away the smoky cities and the doc- 
tor’s liver pills. Take away the crash and fury of The 
Street’s exciting game; I can live without the millions or 
the hope of gaining fame. Take away the labor troubles 
of an agitated crew, and replace them with the bubbles of 
a prohibition brew. 

Take me to a distant country where the skies are free 
from smoke, where primeval forests flourish, where no axe 
has made a stroke; where the night wind gently whispers 
through the pine trees and the brush and then ceases for 
a moment, ’till you almost feel the hush and sense the 
Greater Presence. Feel the beauty of it all! Then you 
even doubt the story of the Sin and Adam’s Fall. I’d love 
to chuck this city life, and when I square my bills, I think 
I’ll take the kid and wife and beat it for the hills. 








March 25, 1922 





CONSULTATION 


Grading of Asbestos 


“Will I be asking too much if I request you to answer the 


following questions in your ‘Consultation’ page? I am 
interested in asbestos mining and preparation. What is 
the correct definition of ‘crude semi-fiberized, and fiber- 
ized asbestos’? What are the lengths of fibers of the differ- 
ent grades as sold in America? Are these grades standard- 
ized? Is asbestos fiber washed before being sold? What 
are the tests, mechanical and otherwise for (a) textile 
asbestos, (b) compressed sheet fiber, (c) cement stock, 
(d) paper stock? Are these mechanical tests standardized? 
Is any notice taken of analysis? Are there any special 
uses for asbestos with an iron alumina base? Where can 
I obtain literature on the machinery used to clean and 
fiberize?” [Inquiry from South Africa—EpITor] 


The term “crude semi-fiberized and fiberized asbestos” 
is misleading. Asbestos as mined in Canada is divided 
into two distinct and separate groups “crude and fiber,” 
and although a few years ago one of the companies 
made what it called a semi-fiberized crude, a material 
that passed through a disintegrator in which the screens 
had been taken out, this grade of asbestos is only in 
limited demand. 

The length of asbestos fiber of different grades as sold 
in America varies with the mine producing the crude. 
No two mines produce exactly the same grades, although 
they use the same marks at times, which is also mis- 
leading and causes confusion. 

No general agreement regarding the classification of 
asbestos exists among producers which specifies what 
every grade of asbestos shall include and designate. 
Physical tests are relied upon to a much greater ex- 
tent than chemical, because in the use of the mineral 
its physical properties are the more important. Such 
simple characteristics as length of fiber, color, and tensile 
strength are of paramount importance and control the 
price for which asbestos can be sold. The Canadian 
mines generally employ a screen test to determine the 
grade of an asbestos product, and use a set of shaking 
screens consisting of four separate trays about 16 x 26 
x 5 in. The No. 1, or top screen, sizes to 4-in. mesh; 
the No. 2, or second screen from the top, is screened 
to }-in. mesh; No. 3, the third tray, is screened to xv-in. 
mesh, and No. 4, the bottom tray, receives the product 
falling through the first three screens. A _ suitable 
mechanical device shakes the set of screens 300 times 
per minute with a small throw —13 in. 

In the ordinary test one pound of asbestos fiber jis 
placed on the top tray and the screen mechanically 
shaken for two minutes, during which time the mineral 
naturally distributes itself on the various screens ac- 
cording to size. At the end of the test the amount of 
fiber remaining upon each screen is carefully weighed, 
and the result is expressed in a formula that always 
contains four terms with a hyphen between each. Thus 
the designation 0-9-5-2 shows that no fiber remained 
upon the top or coarsest screen, 9 oz. on No. 2 screen, 
5 oz. on No. 3, and 2 oz. on the bottom tray. Of course 
the sum of the four terms should add to 16 oz. 

The principal grades of asbestos are No. 1 Crude, 
No. 2 Crude, long spinning fiber, medium spinning fiber, 
magnesia and compressed sheet fiber, shingle stock, 
paper stock, cement stock, and floats, which are the 
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grades used in our market quotations. Crude No. 1 
is asbestos greater than one-half inch in length. It 
should be silky and of sufficient tensile strength to 
permit its use for making asbestos yarn, tape, cloth, 
carded fiber, and other asbestos textiles. Owing to the 
different characteristics of asbestos produced by the 
several centers in Quebec, a variation will exist among 
the grades ordinarily sold in this class. 

Crude No. 2 asbestos is generally referred to as 
mineral that has not been milled and which is less than 
4 in. long. It must be of good tensile strength. Fre- 
quently it is mixed with Crude No. 1 in the manufacture 
of asbestos textiles. Color is also a consideration in 
determining the price at which it can be sold. Although 
some companies produce what they term a No. 3 Crude, 
this classification is not generally recognized by the 
trade as standard. 

Long spinning fiber used in asbestos textile manu- 
facturing tests anywhere from 4-7-4-1 down to 1-9-4-2, 
but the standard tests may be taken as 4-7-4-1 and 
2-8-4-2. 

Medium spinning fibers are generally required to 
test 0-8-6-2, and may be mixed with the better grades 
for textile manufacture. 

Magnesia and compressed sheet fiber averages 
0-5-8-8. These fibers are used in the manufacture of 
magnesia pipe covering and compressed sheet packing. 

There are various grades of shingle stocks—each mine 
having a different method of determining what consti- 
tutes a shingle fiber. The best-known material, however, 
tests 0-13-93-5. Some mines make 0-3-9-4; 0-2-10-4; 
1-113-34, although the standard shingle stock calls for 
a test of 0-13-93-5. This material, as its name applies, 
is used in the manufacture of asbestos shingles, cor- 
rugated asbestos lumber, and switchboard panels, and is 
used in conjunction with portland cement. 

Paper stock tests are the nearest standardized tests 
among the miners. They test either 0-0-10-6 or 
0-0-11-5. The common designation for paper stock is 
“X.X.” fiber. This material is used for making asbestos 
paper and millboard and is sometimes mixed with the 
longer grades of shingle stock. 

Paper stock tests on the average 0-0-10-6 and is used 
in making asbestos paper or mixing with shingle stock. 

Cement stock, a cheap grade of merchantable asbestos, 
may test 0-0-5-11 or 0-0-63-93. It is used in the manu- 
facture of asbestos boiler and roofing cements and for 
making millboard. 

Floats or shorts are sold on color and used in the 
manufacture of flooring. The grade is usually pulpy 
or sandy in nature. 

No notice is taken of chemical analysis. Iron in 
asbestos is detrimental, especially if for electrical pur- 
poses. The analysis of asbestos depends on the dis- 
trict in Canada from which the material comes, and 
varies to a considerable extent. There is no special use 
for asbestos with an iron alumina basis; in fact, this is 
a detriment to the material. 

Canadian asbestos is not washed before being bagged 
and sold, so far as we can ascertain. In early issues 
of Engineering and Mining Journal-Press we shall pub- 
lish two articles with a more extended description of 
the occurrence, mining, and preparation of asbestos, and 
the marketing of the product. 

We are indebted to B. Marcuse, president of the 
Asbestos Crude & Fibre Corporation, and of the 
Asbestos Crude & Fibre Mining Corporation, Ltd., for 
valuable aid in preparing the above statement. 
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HANDY KNOWLEDGE 





Mine Car Axle and Bearings 


By H. A. SUTLIFFE 
Written for Engineering and Mining Journal 

The mine car axle and bearings here described, which 
are used by the Northwestern Improvement Co., of Cle 
Elum and Roslyn, Wash., one of the largest coal mine 
operators in the Northwest, may possibly be found use- 
ful by some metal-mine operators. This axle and journal 
has recently been patented by Messrs. Scott and Cad- 
well, master mechanic and assistant, respectively, of the 
company named. Its advantages are low first cost, sim- 
plicity of construction, and great economy of lubrication. 

Referring to the sketch, the bearings H are bolted to 
the plank floor or bed of the car. These are cast iron, 
babbitted journal bearings. D is a tight wheel pressed 
on to the axle G. E is a loose wheel. B is an oil cham- 
ber which is drilled into the axle; C oil channels for sup- 
plying the lubricating oil to the loose wheel, as well as 
to the waste packing L, in the oil cellars J; A an oil ball 
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A MINE CAR AXLE AND BEARINGS FOR WHICH ECONOMY 
OF LUBRICATION IS CLAIMED 


spring check, preventing loss of oil from chamber B. 
K is a No. 20 :-in. wire-mesh screen which holds the 
waste in the oil cellar, preventing it from being picked 
up by the revolving axle, and as the cellars are packed 
tight with a good grade of wool waste, thoroughly satu- 
rated with oil, dirt and coal dust are prevented from get- 
ting into the bearings, thus reducing the wear to a 
minimum. 

To replenish the oil it is only necessary to use a squirt 
gun or an oil gun, pressing the ball check A back and 
shooting the chamber B full of oil, which will then flow 
through the oil channels C, saturating the waste in the 
cellars J. A good grade of dark lubricating car oil 
of 95 to 100 deg. Saybolt viscosity at 100 deg. F. should 
be used. 

A car equipped with this axle and bearings operated 
thirty days without re-oiling, showing no wear. One of 
the claims—and I can bear out this claim—is that, owing 
to the presence of the wire screen between the axle and 
the waste packing, the waste never becomes glazed, thus 
losing its capillary attraction, which would occur if the 
waste were in direct contact with the revolving axle. 
Another advantage of the wire screen, as mentioned 
before, is that it prevents the revolving axle from picking 
up the waste, which happens rather frequently unless 





great care is used in packing the cellars. As alubricating 
engineer, I have had an opportunity to watch the suc- 
cessful operation of these cars for the last eight months. 


Turning Down Commutators 


By CHARLES LABBE 
Written for Engineering and Mining Journal 

When sparking cannot be avoided at the commutator 
of a d.c. machine, being caused by roughness and hard 
service, it is proper to turn the commutator down. The 
best practical way is on a lathe. Handled with due care, 
the commutator is placed between centers. First, one 
must be certain that the shaft is not sprung and that the 
centers of the shaft are true with the journals. Also 
it must be ascertained that the nut holding the com- 
mutator bars is as tight as it must be in operation. 
Often motors will wear shafts on one side, due to vibra- 
tion or to the armature being out of balance. 

When the journal part is not true with the centers, 
before starting on the commutator, either the shaft 
must be turned down just enough to true it up or the 
shaft centers must be bored true by holding the arma- 
ture shaft in clutch and steady-rest. This is left to 
the judgment of the experienced machinist doing the 
work, because, if the shaft is turned down, new bearings 
will have to be made, or if the shaft centers are cor- 
rected to suit the journals the whole armature may be 
thrown out of balance. 

For turning down commutators the best kind of tool 
I have used is the one shown in the illustration. It is 
made of regular tool steel, nearly like a straight thread- 
ing tool, the cutting end slightly rounded and beveled 
sidewise and endwise to an angle of about 30 deg., 
the highest part being toward the toolpost. This tool 
absolutely obviates digging into the commutator and 
will not chatter. It is set at the same height as the 
lathe’s center or a trifle lower. 

The smallest cut possible must be taken off, as prob- 
ably a second light cut will be necessary to get the com- 
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MACHINE TOOL FOR TURNING DOWN COMMUTATORS 


mutator straight and smooth. To obtain a good polish 
while cutting, it is advisable to use some light oil such 
as thinned linseed oil, corn, or coal oil. This will 
prevent the adhesion of shavings to the tool, which often 
causes little circular grooves that are hard to polish. 
To obtain the proper finish, sand or glass paper is used, 
but not emery paper or cloth. 
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Types of Hoists 
Written for Engineering and Mining Journal 


Continuity of service, availability, and economy in 
operation control the selection of the power agent for 
hoists. Steam is preferred by many engineers, although 
it is not economical under average conditions. It has the 
important advantage of being self-contained with re- 
spect to the source of power. Electrical hoisting ap- 
paratus has been developed to a point where it can be 
safely controlled and economically applied. Electricity 
is one of the most convenient power agents for hoisting 
and lends itself to the control of power-station operation. 
When compressed air is cheaply produced, it is as satis- 
factory as steam and can be applied in a similar man- 
ner. Gasoline hoists are used for initial operations in 
prospecting and development. Water power has been 
used and presents no insurmountable mechanical diffi- 
culties. 

Steam- or compressed-air driven hoists are of two 
types, the direct-connected, in which the drums are 
mounted upon the crankshaft, either keyed or by fric- 
tion clutches, and the gear-driven hoist, in which one 
gear reduction is used between engine and drum shaft. 
Simple, cross-compound, or tandem-compound steam 
engines are used, and invariably one or more pairs of 
engines. 

The electrically driven hoist also may be classified 
into two broad types, the direct-current motor-driven 
hoist with one or two motors mounted upon the drum 
shaft and the gear-driven motor, in which one or two 
sets of gears are interposed between the motor and the 
drum shaft. The second type admits of the use of the 
alternating-current motor. 

Gasoline hoists are invariably gear-driven, and in the 
types ordinarily seen a single cylinder gasoline engine 
with heavy flywheels operates the drum shaft through 
a single reduction gear. The drum is thrown into ac- 
tion by a friction clutch. In a few instances multi- 
cylinder gasoline engines with gear changes have been 
used. ; 

Hoisting drums fall into several classes. The most 
frequently used is cylindrical. In the simplest type a 
single drum is keyed to the shaft. For two-compartment 
hoisting in balance a single, long drum, keyed to the 
shaft, is used in common by the two ropes. A more 
elastic and more common arrangement is two drums 
revolving upon a common shaft and thrown into or out 
of action by friction clutches. Either drum can be 
used independently of the other, or both may be used 
simultaneously. In place of the cylindrical drums, flat- 
rope reels, cylindro-conical drums, or conical drums have 
been used. All have the advantage of reducing the 
starting moments. 

Accessory equipment of hoists are: post or band 
brakes, position indicators, control apparatus, and over- 
speed and overwinding safety stops. 

For supplementary hoisting in winzes, raises, and 
underground shafts, small induction-motor hoists and 
small compressed-air-driven hoists of the reciprocating- 
engine-driven type, as well as stretcher-bar compressed- 
air hoists, are much used. The stretcher-bar hoist is 
driven by a compressed-air engine of 2 to 6 hp. The 
drum diameter ranges from 5 to 94 in. and the length 
from 5 to 17 in., with a rope capacity from 300 to 
1,000 ft. of + to *s-in. wire rope. The hoisting capacity 
is from 500 to 2,000 lb., hoisting speed 60 to 100 ft. per 


minute, and the weight of the hoist from 200 to 800 lb. 
For handling scrapers, pulling cars, and auxiliary hoist- 
ing service they are indispensable. 





A Novel Cupelling Furnace 
By CHARLES FLURY 
Written for Engineering and Mining Journal 

A furnace used by Koreans for refining gold and silver 
is described here, not only because it is a curiosity, but 
because I have found it useful where modern equipment 
for cupellation was lacking. Having used this furnace 
several times, I am in a position to speak of its efficiency 
in making practically pure gold-silver bullion. 

The furnace may easily be constructed in half an hour 
in the following way: 

The bottom of a large frying pan is covered with wood 
ash or cement, which is piled high at the circumference, 
the pan thus being lined with an ample layer of bone 
ash. This cupelling bed is then pressed down, the bone 
ash thus being shaped as in a mold. A few pieces of 
brick placed around the edge of the pan make a sup- 
port for a number of iron bars, which form a grate. 
Before these bars are set in position, the cupelling bed 
is charged with the lead buttons obtained from the 
fusion of the precipitates. The bars are then spaced 
about a half-inch apart, resting on the brick supports. 

A fire is then built of coarse pieces of charcoal directly 
on the bars. Note here that the essential feature of 
this furnace is in the fact that the fire is just above the 
cupellation charge. At the start, the charcoal is tightly 
piled, thus keeping the heat in, which helps accelerate 
the melting. Once the charge is liquefied, some pieces of 
the coal are removed with tongs so as to create channels 
for air to oxidize the base metals. On account of the 
fumes from the lead and zinc, it is best that this be done 
outdoors. 

During cupellation, the bullion may be skimmed easily 
with an iron rod or a piece of green wood, which is intro- 
duced beneath the fire grate, so that small particles of 
ashes may be removed from the bullion surface. Once 
the cupellation is ended, the fire and grate are removed 
to get access to the cupel-cake, which is now ready to 
be melted into bars. 
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CUPELLING FURNACE USED IN KOREA 


For cupelling on a large scale, the “frying-pan fur- 
nace” becomes too small. In such operations the furnace 
may be built on a stone platform, with a square of bricks 
forming the cupel bed. The side of the square will 
adjust itself to the size of the batch to be cupelled. The 
inside of the square is filled with cement and bone ash, 
as already described, and the bullion is charged on the 
grate. The cupellation is done exactly as in the oper- 
ation of the “frying-pan” furnace. 
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THE PETROLEUM INDUSTRY 


Continuance of Oklahoma Oil Tax Sougnt 
WASHINGTON CORRESPONDENCE 


In asking that Oklahoma be allowed to continue its 
gross production tax on oil produced on Indian lands, 
Senator Harreld, of that state, made the following 
statement on the floor of the Senate: 

“The State of Oklahoma levies a tax known as a gross- 
production tax of 3 per cent on all oil produced in the 
state. In lieu of all other forms of taxation that 3 per 
cent tax is levied by the state, and paid. 

“They have been collecting that tax from the lessees 
of restricted Indian lands until recently, when the Supreme 
Court of the United States held, in the Gillespie case, that 
that could not be done under the terms of the leases as 
they have been heretofore executed. The court held that 
the lessee of restricted Indian land was the agent of the 
Indian, and therefore that he could not be taxed. 

“The result of that is this in a nutshell: If I have a 
lease on a tract of land, we will say of 100 acres, from 
some man who is not restricted, and somebody has a 100-acre 
tract immediately adjoining it, which is restricted land, I 
have to pay the gross production tax of 3 per cent on my 
production, but the man who has the Indian lease adjoin- 
ing me does not have to pay the 3 per cent tax. It seems 
to me that that is manifestly unfair. This amendment does 
not propose to make any levy upon the restricted Indian 
at all; it is upon the production of a man who has a lease 
upon the restricted land. 

“When the Gillespie case was decided, the Governor of 
the state took up the matter with me, and I called a meet- 
ing of the Congressional delegation from my state, which 
my colleague [Mr. Owen] attended, and we agreed that 
we would attempt to get this amendment on the Indian 
appropriation bill, so that the state may be able to collect 
this 3 per cent gross-production tax from the man who 
takes oil off the restricted land on leases that are made 
hereafter. I repeat, it does not affect the interests of the 
restricted Indian at all; it affects only the production which 
a man gets from a restricted Indian lease. 

“It is a matter of immediate importance to the state. If 
we had to wait to procure legislation on this subject, it 
would defeat the purposes for which we are striving, because 
many people who are now producing oil on these restricted 
lands would escape taxation during all of that time and 
during all of this year. 

“T ask that this provision be incorporated in the pending 
measure, because it is a matter which needs immediate 
attention, and it should be remedied at once, so that the 
taxation of the state may be just and equitable.” 


Need of Mazout in Rumania 
SPECIAL CORRESPONDENCE 


On account of the reduced production of crude oil in 
Rumania the refineries are no longer able to supply the 
demand for mazout (residues). The Rumanian rail- 
roads are burning 800 metric tons of petroleum daily, 
and with the new engines already received, or to be re- 
ceived soon, it is expected that 900 to 1,000 tons will be 
necessary. 

If the result of the December operation be considered, 
of the 17,500 tons of residues disposable at the refineries, 
12,500 tons was used by the railroads, 1,200 by the water 
works of Bucharest, and 750 by the government plants. 
For private industries only 930 tons was available. This 


supply is inadequate, and it is not surprising that part 
of the factories are shut down, as are also the paper 
mills, on account of fuel shortage. 

There are no indications that this situation can soon 
be relieved. Indeed, before the war, between 100,000 
and 120,000 meters were drilled in the oil fields, and for 
the last three years only 8,000, 10,000, and 15,000 meters 
respectively were drilled. 

The present production of about 100,000 metric tons 
monthly is due to the unusually large number of flowing 
wells with big productions. 


Oil-Well Drilling Active in Texas 
SPECIAL CORRESPONDENCE 


The production of the Mexia field, in Texas, is holding 
up steadily, and many new wells are being brought in. 
The average initial production of 31 wells recently was 
about 2,100 bbl., and the largest well of the group, 8,000 
bbl. During February, 110 wells were completed, of 
which 82 were producers and 28 were dry holes. The 
initial production of the wells averages 2,120 bbl. 

Development work throughout Texas is on the _ in- 
crease. The great success of the Mexia field has stimu- 
lated wildcat drilling operations for hundreds of miles 
along the lower side of the Balcones fault. A new de- 
velopment campaign has also been started in central west 
Texas. The chief interest is centered in the north cen- 
tral part of Stephens County, where three flowing 
wells were completed recently in the Eliasville district. 
Drilling is also increasing in Desdemona and Ranger. 
In the Panhandle, one pumping well has been com- 
pleted by the Gulf Producing Co. in Carson County, and 
large tracts have been leased in this and adjoining 
counties by several of the largest oil companies operat- 
ing in the state. The discovery of natural gas in con- 
siderable quantity at a depth of 130 ft. in drilling near 
McAllen, Hidalgo County, has started a deep drilling 
campaign there. 

Recent drilling in Young County indicates the exist- 
ence of a deep lime oil-bearing stratum of great extent. 
The Konova Oil Co. recently completed its No. 1 Stovall 
well at 3,600 ft. in this lime, making 300 bbl. of oil. This 
well is four miles southwest of South Bend, and is ten 
miles from the Cosden Oil Co.’s No. 1 Parsons well. It is 
believed that hundreds of old wells in this section, now 
producing from shallow sands, will be deepened. 


Bureau Making Oil-Shale Studies 


A new oil-shale investigation, to be conducted at the 
Intermountain Experiment Station of the U. 8. Bureau 
of Mines at Salt Lake City, in co-operation with the 
University of Utah, has as its object the development of 
melting-point apparatus for oil-shale products. It is the 
purpose of the Bureau to develop an accurate method 
for determining the settling point of shale oils and their 
products. The investigation will be made by L. C. Kar- 
rick, assistant oil-shale technologist, with the assistance 
of F. W. Parry, fellow of the University of Utah. 
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Technical Papers 





Tennessee Mineral Resources — The 
Geological Survey of Tennessee has 
recently issued Bulletin 26, “Mineral 
Resources of the Waynesboro Quad- 
rangle, Tennessee.” The Waynesboro 
quadrangle embraces 974 square miles 
in south-central Tennessee. Brown iron 
ore is the chief mineral product mined, 
and a number of limestone and flint 
quarries are included in the area. 
Copies may be obtained from the State 
Geological Survey, Nashville, Tenn. 


Gold Mining and Milling—Many in- 
teresting papers relating to the gold- 
mining industry were presented at the 
recent meeting of the Canadian Insti- 
tute of Mining and Metallurgy at Ot- 
tawa. These may be obtained for 25c. 
each from the offices of the Institute, 
503 Drummond Building, Montreal. 
They include: “Mining and Milling 
Methods at the Hollinger Mine,” twenty- 
nine pages, giving many details of oper- 
ation but in general neglecting to give 
the names of the machines used; “Min- 
ing Operations at the McIntyre Porcu- 
pine Mines, Ltd.,” twenty-eight pages, 
with the additional feature just noted 
as missing in the previous paper; a thir- 
teen-page paper by André Dorfman de- 
scribing the efforts to find a method of 
treating the carbonaceous ores in the 
McIntyre mine; “Ontario Gold Deposits, 
Their Character, Distribution, and Pro- 
ductiveness,” sixteen pages, which 
should prove especially valuable to pros- 
pectors in giving them an idea of the 
kind of formations in which gold is 
found in Ontario; “Gold-Dredging Pos- 
sibilities in the Barkerville Area, British 
Columbia,” seventeen pages; “The Prob- 
abilities of a Stable Gold Production 
From Northern Manitoba,” six pages; 
and “The Economic Relations of Cana- 
dian Gold Production,” six pages. 


Potash—The latest monograph of the 
Imperial Institute is devoted to potash. 
Like the others in this series it covers 
the occurrences and commercial utiliza- 
tion of the mineral under discussion, 
with particular reference to the British 
Empire. The chapters discuss “Deposits 
of Soluble Potash Minerals”; “Salt 
Lakes and Pans”; “Potassium Nitrate 
Deposits of Mineral Origin” and “Po- 
tassium Nitrate of Organic Ori- 
gin”; “Sea Water as a Source of Pot- 
ash”; “Insoluble Potash Minerals”; 
“Flue Gases as Sources of Potash”; 
“Vegetable Sources of Potash”; “Res- 
idues From Beet-Sugar Manufacture”; 
“Animal Sources of Potash”; and refer- 
ences to literature on potash. The book, 
which is of 122 pages, may be obtained 
for 6s. from John Murray, 50A Albe- 
marle St., London, W. 1. 


Winnipegosis, Manitoba—The Cana- 
dian Geological Survey, Ottawa, has is- 
sued Memoir 128, forty-two pages, on 
the Pleistocene and Recent deposits of 
the Winnipegosis and Upper White- 
mouth River areas of Manitoba. Ob- 
tainable on request. 
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Mineralogy of Black Sand—The U. S. 
National Museum, Washington, D. C., 
has published a separate of a thirty- 
three-page paper by E. V. Shannon en- 
titled “Mineralogy of Some Black Sands 
From Idaho, With a Description of the 
Methods Used for Their Study.” 


New Mexican Mines—J. R. Finlay, 
with a corps of engineers and an ac- 
ceuntant, has spent five months working 
in the field and investigating the books 
of the various coal- and metal-mining 
companies of New Mexico. An exhaust- 
ive survey and appraisal of the mines 
of the state was thus made, and his 
report has just been published. Every 
mine and many prospects are given in- 
dividual attention, and much of the mat- 
ter is of general interest. The report 
is issued as a cloth-bound book of 154 
pages, and may be obtained from the 
State Tax Commission of New Mexico, 
Santa Fe, price not stated. 


Economic Geology — The January- 
February issue of Economic Geology 
(41 N. Queen St., Lancaster, Pa.; price, 
65c.) contains articles on the “Para- 
genesis of the Martite Ore Bodies and 
Magnetites of the Mesabi Range”; 
“Structural Factors in the Accumula- 
tion of Oil in Southwestern Oklahoma”; 
and George Otis Smith’s recent address 
presented at the Amherst meeting on 
“Plain Geology.” The estimation of 
petroleum reserves receives extended 
editorial treatment, and there are com- 
prehensive reviews of Leith’s new book, 
“Economic Aspects of Geology,” and of 
“The Tin Resources of the British Em- 
pire,” by N. M. Penzer. 

Tin—Compressed Air Magazine for 
February (11 Broadway, New York; 
price, 35c.) contains a six-page article, 
including many illustrations, which cov- 
ers briefly the mining, smelting, and 
marketing of tin. 





Book Reviews 





Magnetic Concentration of Iron Ore. 
By Edward W. Davis. Paper; 6 x 
9; pp. 138; illustrated. Published 
as Bulletin No. 9, University of 
Minnesota, Minnesota School of 
Mines Experiment Station, Minne- 
apolis. 

The author remarks in his preface 
that from a scientific point of view, 
much has been omitted from this bulle- 
tin, and the attempt has been made to 
describe simply and directly the funda- 
mental principles of iron-ore concentra- 
tion, the physical laws of magnetic at- 
traction, and the manner in which the 
magnet may be utilized in the concen- 
tration of iron ores. Which, we take it, 
is the purpose of the book. Many pub- 
lications of this nature fly off at a 
tangent, as it were, and cover a mass of 
detail that is unessential to the subject 
in hand. Professor Davis is recognized 
as an authority, and his careful studies 
in the field of magnetic concentration 
are well known. He has added a valu- 
able treatise to the discussion and study 
of the subject. hy B.A: C, 
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Recent Patents 





Mercury Extraction—No. 1,402,741. 
M. K. Codding, San Francisco.. A com- 
position for the extraction of mercury 
from sulphide ores, comprising an 
aqueous solution of Chile saltpeter con- 
taining a small amount of sodium 
carbonate and potassium carbonate. 
Patent No. 1,402,742 covers the process 
and method of using the reagent men- 
tioned. 


Concentration—No. 1,402,740. M. K. 
Codding, San Francisco. Before con- 
centrating by gravity methods, the ore 
is violently agitated, in a finely pow- 
dered state, with a solution containing 
a neutral electrolyte and an alkaline 
electrolyte, for a time sufficient to 
effect physical changes in the granules. 
This is a process which has caused 
considerable discussion owing to the 
extreme claims of the inventor. A test- 
ing laboratory is maintained in Denver, 
and it is understood that steps are now 
being taken to test out the process on 
a commercial scale. 


Hydrometallurgy of Zinc—No. 1,399,- 
020. F. E. Lee, A. L. McCallum, and 
S. G. Blaylock, Trail, B. C., assignors 
to the Consolidated Mining & Smelting 
Co. of Canada, Ltd., Montreal. A proc- 


ess of treating zinc-bearing material 
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which consists in oxidizing the zine. 
compounds, extracting the soluble zinc, 
and then heating the residue in a sul- 
phating atmosphere to convert the 
remaining zine into soluble compounds. 


Sulphur Extraction— No. 1,406,905. 
A. K. Sedgwick, Chicago. Sulphur ore 
and oil are introduced into a bath of 
sulphur, when, after mixing, the solid 
particles will be carried to the top of 
the bath. 


Hydraulic Classifier — No. 1,406,177. 
L. H. Falley, Kansas City, Mo. A mul- 
tiple-unit separating and classifying 
apparatus fitted with baffles to maintain 
the desired current flow. 


Hydrometallurgy — No. 1,403,463. 
John Allingham, Los Angeles. Ores 
containing gold, silver, zinc, lead, and 
copper are crushed and mixed with a 
solution of sodium chloride and sodium 
sulphate and subjected to electrolytic 
action. The chlorine and sulphuric acid 
formed thereby attack the ore, forming 
chlorides and sulphates which dissolve 
in the solution. This is subsequently 
treated to recover the metals. 
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ECHOES FROM THE FRATERNITY 


SOCIETIES, ADDRESSES, AND REPORTS 





Government and Industry Co- 
Operate in Standardization 


At the request of Herbert C. Hoover, 
Secretary of Commerce, the American 
Engineering Standards Committee has 
designated A. A. Stevenson, the retir- 
ing chairman of the committee, as a 
special representative to work with the 
Department of Commerce in the co- 
operation between the department’s 
Division of Simplified Practice and the 
American Engineering Standards Com- 
mittee. 

The Division of Simplified Practice 
is a co-ordinating unit of the Depart- 
ment of Commerce assisting in those 
reductions of excessive variety and 
other simplifications which many indus- 
tries are undertaking to decrease the 
cost of production and distribution of 
manufactured articles. The work of 
the division was organized in the latter 
part of 1921 and is now under way. 

The American Engineering Standards 
Committee, which serves as a national 
clearing house for a broad field of 
engineering and industrial standardiza- 
tion, has offered Secretary Hoover the 
use of its machinery in carrying out 
the detailed work on technical projects 
initiated in the simplification program 
of the Department of Commerce. 

Mr. Stevenson, who is a past presi- 
dent of the American Society for Test- 
ing Materials and has had a most ex- 
tensive experience in standardization 
work, is vice president of the Standard 
Steel Works Co. 


Utah Chapter, A. M. C., Elects 
Officers 


The Utah Chapter of the American 
Mining Congress at the annual meeting 
March 12 elected officers as follows: 
Fred Cowans, governor; J. William 
Knight, first vice-governor; V. S. Rood, 
second vice-governor; D. D. Muir, Jr., 
third vice-governor; and A. G. Mack- 
enzie, secretary and treasurer. An- 
nouncement was made that G. W. Lam- 
bourne, of the executive committee of 
the local chapter, had been appointed 
by the national organization as vice- 
president for Utah of the American 
Mining Congress. The executive com- 
mittee here consists of G. W. Lam- 
bourne, L. S. Cates, Fred Cowans, Imer 
Pett, and E. G. Raddatz. Additional 
directors were elected as follows: L. S. 
Cates, Moroni Heiner, J. William 
Knight, J. C. MeChrystal, Imer Pett, 
Solon Spiro, D. D. Muir, Jr., O. J. Salis- 
bury. Directors still in office are: J. M. 
Bidwell, M. R. Evans, H. M. Hartmann, 
C. E. Loose, F. J. Westcott, J. B. White- 
hill, Ernest Bamberger, Fred Cowans, 
R. C. Gemmell, G. W. Lambourne, Dun- 
can MacVichie, E. J. Raddatz, and V. S. 
Rood. 


F. A. E. S. Reports Increasing 
Interest in Activities 


Steady advancement of engineering 
ideals here and abroad and a growing 
sense of the need and importance of 
professional unity were outstanding 
features of the meeting in Chicago on 
March 10 of the executive board of the 
American Engineering Council of the 
Federated American Engineering Socie- 
ties. President Mortimer E. Cooley 
stated that in every city visited by him, 
in a recent trip through the South and 
Southwest, he found engineers zealous 
to aid in expanding the influence of 
the Federation. The report of the ex- 
ecutive secretary, L. W. Wallace, pre- 
sented highly encouraging evidence of 
the favor with which the idea of engi- 
neering federation is being received in 
this and other countries. 

One of the liveliest discussions of the 
meeting of the executive board arose 
from a resolution presented by Philip 
N. Moore, of St. Louis, “that the presi- 
dent of the F. A. E.S. be authorized to 
offer the Secretary of War the service 
of a committee of disinterested, dis- 
tinguished, and skillful engineers, to 
be selected by a committee of its exec- 
utive board, for the purpose of making 
a thorough investigation of the geologi- 
cal, engineering, and manufacturing 
possibilities of the Muscle Shoals Power 
Project; this committee to serve with- 
out compensation, save for necessary 
expense.” The resolution was voted 
down. 

The Great Lakes-St. Lawrence Water- 
way project came before the board, 
which decided that at present it was 
undesirable to take any action. This 
matter has been under consideration by 
the Public Affairs Committee of the 
council for a considerable period, and 
the board’s decision was reached after 
opportunity had been provided for a 
careful study of the report of the 
International Joint Commission. 

The proposal to urge the elimination 
from the Fordney Bill of the tax on 
foreign books in English met with a 
divided report from the Committee 
on Public Affairs. Prof. Arthur M. 
Greene, of Rensselaer Polytechnic In- 
stitute, asserted that engineers should 
take a broad view of public questions 
and consider other interests fairly. 
The resolution was tabled. 

The board adopted appropriate reso- 
lutions, presented by Colonel A. S. 
Dwight, of New York, on the death of 
Prof. J. W. Richards, of Lehigh Uni- 
versity, and Colonel F. A. Snyder. A 
resolution dealing with a national auxil- 
iary language was tabled. President 
Cooley’s report chronicled gratifying 
progress and an encouraging outlook. 
The treasurer’s report showed an im- 
proved financial situation. 


Mining Department of Lehigh 
University Offers Unique 
Summer Auto Tour 


The Department of Mining Engineer- 
ing of Lehigh University is arranging 
a summer automobile tour for the 
students in the mining engineering 
course. The party will leave Bethlehem 
early in July on a 3,000-mile circuit, 
which will include the principal mining 
districts of northeastern United States 
and Ontario, Canada. 

The object of the tour is to afford 
an opportunity for the students in min- 
ing to broaden their conception of the 
industry which they expect to follow 
in the future. Actual contact will be 
had with the mining and preparation 
of the ores in all the more important 
districts in the territory covered. Con- 
siderable attention will be paid to the 
geological features along the route, as 
well as to the quarrying and mining 
of non-metallic minerals. 

Arrangements are now being made 
with prominent mining companies and 
individuals with a view to securing 
their co-operation in enabling the stu- 
dents to see the interesting features of 
each district visited. 

The unique feature of the tour is that 
the party will travel in automobiles, 
five men to a car, and will carry full 
equipment for camping and the prepa- 
ration of meals, making the students 
and instructors independent of hotel 
and garage housing. 

The students will leave Bethlehem 
the early part of July and follow a 
route covering approximately 3,000 
miles, the entire trip lasting about five 
weeks. 

The route followed will include the 
following points of interest: 

Cornwall Ore Banks—Iron ore min- 
ing by both open-pit and underground 
methods; hoisting and crushing, and 
study of geology of the ore deposit. 

Bituminous coal mining of western 
Pennsylvania. 

Oil 4nd gas wells through western 
Pennsylvania, eastern Ohio, Indiana, 
and Illinois. 

Clay working industry in Ohio. 

Limestone quarrying and fabrication 
Bloomington, Ind. 

Southern Illinois 
mining. 

Long-wall mining of bituminous coal 
in northern Illinois. 

Lead and zine mining and milling at 
Galena, Ill., and at Platteville, Wis. 

Iron mining on the Gogebic and Mar- 
quette ranges in Michigan. The ore- 
loading docks at Marquette, Mich., will 
also be visited. 

Copper mining and milling in the 
Lake Superior copper district. 

Michigan School of Mines. 

Nickel district of Sudbury, Ont. 

Silver mining at Cobalt, Ont. 

Salt mining in New York State. 


bituminous coal 





March 25, 1922 


MEN YOU SHOULD 
KNOW ABOUT 





R. K. Neill has returned to his home 
in Spokane from an eastern trip. 


D. E. Sutherland has returned from 
a six weeks’ vacation at Palm Beach, 
Fla. 


Andrew Larsen, mining engineer of 
Spokane, is making a professional visit 
to Arizona. 


A. A. Richie has resigned as fore- 
man of the Simon Silver-Lead mine 
near Mina, Nev. 


Joseph Irving is now engaged in 
heap-leaching experiments in_ the 
Jerome district of Arizona. 


G. W. Voelzel has completed special 
sampling work in Fresnillo, Zacatecas, 
Mexico, and will return to Tyrone, N. M. 


William Watters, superintendent of 
the Tonopah Divide mine, returned to 
Tonopah on March 11 from San 
Francisco. 


A. H. Burroughs, Jr., managing direc- 
tor of the Armstead Mines, Inc., Tal- 
ache, Idaho, recently spent a few days 
in New York. 


Frank P. Short has gone to Keno 
Hill, in the Mayo district of the Yukon 
Territory, on consulting work for the 
Keno Hill, Ltd. 


H. H. Hartzell has been made man- 
ager of the Huttig Lead & Zinc Co. 
in the Joplin-Miami district, succeed- 
ing B. E. Brown. 


Cornelius F. Kelley, president of the 
Anaconda Copper Mining Co., was in 
Montana last week inspecting the prop- 
erties of the company. 


James R. Robbins, district manager 
of the Montana Power Co. at Great 
Falls, Mont., has been made assistant 
to Cornelius F. Kelley, president of the 
Anaconda Copper Mining Co. 


Benjamin B. Thayer, vice-president 
of the Anaconda Copper Mining Co., 
has returned to New York from a visit 
to the company’s properties in the West. 


L. P. Barrett, State Geologist of 
Michigan, is making his annual inspec- 
tion of mining properties in the Lake 
Superior district for appraisal purposes. 


Stanley T. Wood, manager of the 
Montana-Morning mine near Troy, 
Mont., has returned to the Northwest 
after spending some time in the East. 


A. C. Munro, formerly with the San 
Francisco Mines of Mexico, Ltd., is 
now mill superintendent of the Britan- 
nia Mining & Smelting Co., British 
Columbia. 

John D. Ryan was elected a director 
of the American Brass Co. at the last 
regular meeting. 


P. B. Goudkoff, former professor of 
geology at the Tomsk Institute of 
Technology, is in New York. He is 
the author of many works on mining 
geology dealing with Siberia. 
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Karl A. Bernsen, of the General En- 
gineering Co., Salt Lake City, who has 
supervised construction of the new 150- 
ton all-flotation mill of the Armstead 
Mines at Talache, Idaho, left for Salt 
Lake City about the middle of March. 
Mr. Bernsen expects to go later to 
supervise mill construction in Missouri. 


W. J. Rolfe and K. C. Browne have 
resigned from the staff of the Interna- 
tional Nickel Co. at Creighton Mine, 
Ont. Mr. Rolfe has accepted the posi- 
tion of superintendent at the Associ- 
ated Goldfields mine at Larder Lake, 
Ont. His position at the Creighton 
mine has been filled by the appointment 
of Charles E. Lively. 

Mining engineers who recently visited 
San Francisco included: P. M. Simon, 
Mina, Nev.; C. A. Heller, Philadelphia, 
Pa.; W. W. Avery, Gold Hill, Nev.; 
W. J. Quigley, El Paso, Tex.; and J. 
Kinnear, McGill, Nev. 


Mining and metallurgical engineers 
visiting New York City last week in- 
cluded George A. Osborn, Fresno, Cal.; 
Carl M. Smith, Little Rock, Ark.; L. D. 
Osborne, Lang, Cal.; and P. E. Nolan, 
Maracaibo, Venezuela. 





Thomas J. Carrigan, pioneer railroad 
and mining man, aged sixty-five years, 
died in Los Angeles, Cal., on March 8. 

Charles E. Hart, mining operator of 
Nevada, who was spending the winter 
with his brother, H. H. Hart, in Red- 


lands, Cal., died there March 8. 
Hart was fifty-six years old. 


Henry Cecil, of Barrie, Ont., died in 
Toronto on March 14 as the result of 
injuries received in an elevator the 
previous day. Mr. Cecil was at one 
time prominently connected with the 
Tough Oakes and Hunton-Kirkland 
mines. He had also had considerable 
mining experience in South Africa and 
Australia. 


C. C. Burger, president of the Copper 
Canyon mine, in Nevada, and the Wood- 
stock lead mine, in Oklahoma, died on 
March 10 in New York City. Mr. 
Burger was born in Philadelphia fifty 
years ago, and started his mining career 
as consulting engineer for John Hays 
Hammond, following his graduation 
from the University of Pennsylvania. 
He was a member of the University, 
St. Nicholas, The Lambs, Ardsley Coun- 
try Club, the Midday Club and the 
Bankers’ Club. 


William Thomlinson, a British Colum- 
bia mining man, died recently at his 
home at New Denver, Col. Mr. Thom- 
linson went to British Columbia thirty 
years ago and became interested in 
mining. After completing a course 
of mineralogy at Queen’s University, 
Kingston, Ontario, he was employed 
by the provincial government in the 
collection of mineral specimens for 


Mr. 
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exhibition purposes. He served as the 
British Columbia representative on the 
mineralogical staff of the Canadian 
Government Commission at the Pan- 
ama Pacific International Exposition at 
San Francisco, as well as the Panama 
International Exposition at San Diego, 
Cal. Later he became identified with 
the Munition Resources Commission. 


Philip B. Argail, a mining engineer 
and metallurgist of international rep- 
utation and an expert in the cyanide 
process, died of influenza at Denver on 
March 19. Mr. Argall was born near 
Belfast, Ireland, in 1854, and his first 
position in his chosen work was with the 
Tigroney mines, on his native island. 
Following this engagement he was em- 
ployed by various companies in Ireland, 
Wales, and England, finally going to 
New Zealand in 1884 as manager of 


a 





PHILIP B. ARGALL 


the Kapanga mine. The next year he 
was appointed superintendent of a 
group of mines in the Barranca district 
of Sonora, and soon after went to 
Colorado as manager of the La Plata 
smelter, at Leadville. When the cyanide 
process first became of commercial 
importance Mr. Argall became inter- 
ested in it and acted as consulting 
metallurgist to the American McArthur- 
Forrest Co. From 1894 to 1901 he 
was manager of the Metallic Extrac- 
tion Co., which built the first large plant 
to treat Cripple Creek ore by cyanida- 
tion. He acted as consulting engineer 
to the Dolores Mining Co., to the 
Golden Cycle Mining Co., and to Strat- 
ton’s Independence, Ltd., among many 
other companies, after entering the 
consulting field in 1901. His wife died 
in 1903. Two of his five sons have been 
in partnership with Mr. Argall in his 
metallurgical activities. Mr. Argall 
leaves a host of friends among the 
older members of the profession. He 
is survived by ten children. 
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Conditions on the Rand are much improved. The 
strike has been called off, the radical leaders have been 
captured, and the government is in control of the 


situation. 


A special session of the Colorado Legislature next 
month will consider legislation looking to the protection 
of Pueblo against floods and to the creation of tunnel 
districts empowered to issue bonds, this latter to make 
possible the construction of the Moffat tunnel, 

The Copper Queen Branch of the Phelps Dodge Cor- 
poration announces interesting changes in personnel. 


Leading Events 


Senator Stanfield’s new bill for suspension of assess- 
ment work, recently introduced, stands little chance 
of passing, it is said. 

Those interested in prospecting in Siberia will find 
of value the information given in this issue by a corre- 
spondent in that country. 

The Tariff bill, it is thought, will be reported soon 
by the Senate committee. 
the large number of protests received. 

Legislation to permit prospecting on private lands in 
the East is talked of in Washington. 


Delay has been caused by 





Strike at Gold Mines on Rand 
Called Off 


Leader of Radicals Arrested—Govern- 
ment Forces Recover All Points— 
Bolshevist Plot Alleged 


After several days of fighting 
between the striking gold miners on the 
Rand and the government forces, the 
general strike was called off on March 
18 by the old South African Industrial 
Federation, as distinguished from this 
organization’s “augmented executive.” 
It was announced that the latter was 
also to take similar action. Haste was 
made to repudiate complicity in the 
revolution against the government. It 
was reported that the police claimed to 
have abundant evidence showing a 
Bolshevist plot to be responsible for 
the trouble. Joe Thompson, president 
of the “augmented executive,” was 
arrested. 

Short work was made by the troops of 
recovering the points on the Reef that 
had fallen into the hands of the strikers 
at the start. In all about 6,000 pris- 
oners were taken. Fordsburg, where 
many strikers had congregated, was 
taken after a brief bombardment. 
Fisher and Spindiff, two of the strike 
leaders, were found dead there after- 
ward. 

The following figures were published 
on Feb. 8 by the Transvaal Chamber of 
Mines, as an appeal to the intelligence 
of the general public and particularly 
to the strikers. Number of white men 
employed before the strike: Luipaard’s 
Vlei Estate, 158; Geldenhuis Deep, 552; 
Roodepoort U. M. R., 130; Durban Deep, 
344; New Goch, 130; East Rand Pro- 
prietary Mines, 1,419; Robinson, 390; 
Randfontein, 1,348; New Kleinfontein, 
598; Aurora West, 93; Wolhiiter, 310; 
Knight Central, 276; Simmer and Jack, 
588; Nourse Mines, 539; Village Deep, 
546; West Rand Consolidated, 365; 
Ferreira Deep, 356; Rose Deep, 529; 
Witwatersrand Deep, 360; New Unified, 
86; Witwatersrand, 343; Van Ryn 


Estate, 324; New Primrose, 160; Con- 
solidated Main Reef, 654. Total num- 
ker of white employees on above-named 
gold mines, 10,598. 


Krupps Reported Negotiating 
for Ural Mines 


By Cable From Reuters to 
“Engineering and Mining Journal’ 


London, March 20—According to dis- 
patches received from Berlin it is under- 
stood that Krupps intend to purchase 
some mines in the Urals. One of the 
directors is reported to have bought at 
Moscow the whole of the shares of the 
Russo-Asiatic Union of Ural Mines. 
[No such company is known. The Rus- 
so-Asiatic Consolidated, Ltd., with head- 
quarters in London, has holdings in the 
Urals and Western Siberia totaling 
2.500,000 acres.— Editor] 


Broken Hill Company Shuts Down 
Remaining Furnace 
By Cable From Reuters to 
“Engineering and Mining Journal’ 
Melbourne, March 16—The remaining 
blast furnace at the Broken Hill com- 
pany’s iron and steel works at Port 
Waratah, near Newcastle, N. S. W., has 
been shut down. Three hundred work- 
ers were paid off. 


Magma Stockholders To Decide 
on Bond Issue for Smelter 


Stockholders of the Magma Copper 
Co. are to hold a special meeting on 
March 28 to act on a resolution author- 
izing the board of directors to issue con- 
vertible bonds not to exceed $4,000,000 
with which to finance the erection of a 
smelter and to increase its milling capa- 
city as well as to widen the company’s 
railroad to standard gage. Ore reserves 
are estimated at 1,505,000 tons, assay- 
ing 5.6 per cent copper, 3 oz. silver, and 
50c. gold. A proposal to increase the 
capital stock from $1,500,000 to $1,- 
750,000 will also be voted on. 


Prospecting for Gold Illegal on 
East Siberian Coast 


Special License Necessary—Large Area, 
Legally Held, Already Located or 
Patented—No Concessions Exist 


American prospectors or others con- 
templating going to the east Siberian 
coast for the purpose of prospecting for 
gold, or operating gold placer claims, 
should bear in mind that since 1900 
2 law has been in existence which does 
not permit foreigners or even Russians, 
except under a special license, to pros- 
pect for gold, locate mining claims, or 
carry on mining operations within 
sixty-seven miles from the coast. The 
prohibited zone is an area roughly 6,000 
miles in length and of the width above 
stated, bounded on its eastern side by 
the sea and on its western side by an 
imaginary line parallel to the contour 
of the coast line, and extending from 
the border of Korea on the south to 
the Bering Strait on the north. 

Care should be taken therefore that 
this law is not infringed by those con- 
sidering prospective gold mining in the 
coast region. The leasing or purchase 
of existing mines or mineral properties 
from owners many be arranged through 
the name of Russian subjects, but the 
closest enquiry should be made in ad- 
vance as to the validity of titles. An 
impression which should perhaps be 
corrected is that the coast region is 
unprospected. Though this is true for 
many parts of it, there are over one 
thousand linear miles of creek and river 
locations for gold and other minerals, 
and several thousand acres of patented 
claims. These are legally held, taxes 
being regularly paid to the Vladivostok 
government. They are held mainly by 
Russian companies or individuals, ex- 
ceptions being one or two foreign 
companies or individuals possessing ex- 
ceptional mining rights. 

Mining “concessions” so far as known 
do not exist in the region specified. 
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The nearest approach to special conces- 
sions are certain prospecting rights 
within defined area limits and for a 
limited time. Even these do not give 
exclusive prospecting rights in the 
regions concerned. 

It is now the intention of the Vladivo- 
stok government to establish offices of 
the district mining engineer at Okotsk, 
Petropavlovsk, Anadyr, and other points 
where mining locations can be properly 
recorded by authorized license holders. 
Any American wishing to acquire such 
a prospecting and mining license is 
advised to apply to the Mining Depart- 
ment at Vladivostok. Unless he is 
possessed of such a license, or has 
previously made arrangements with 
existing companies holding mining 
claims, his presence on mineral claims 
in the sixty-seven-mile zone will be 
considered as a trespass by the Russian 
government authorities. 

Under the heading of such trespass 
comes most of the individual placer 
mining which has been carried on by 
foreigners in the last few years in the 
Anadyr region, and in the region bor- 
dering the north shore of the Okotsk Sea. 

On the other hand, in the Yakutsk 
government, whose eastern border is 
the Yablonoi and Stanovoi mountain 
divides, mining rights are open to all 
foreigners without special rights. The 
recording of claims made in this dis- 
trict however, necessitates eventual 
notification to the district engineer at 
Yakutsk or the Mining Department at 
Vladivostok, and the sending of an 
authorized government surveyor from 
one of those points to survey the claim 
for government patent. Russian placer 
claims may have a length of 17,500 ft. 
and are generally surveyed to include 
about 250 acres. Quartz claims are 
located 7,000 ft. square, and both these 
and placer claims may if desired be 
surveyed to include about 1,000 acres. 


Flood Control and Moffat Road 
To Be Studied at Denver 


Governor Shoup of Colorado has an- 
nounced that a special session of the 
Colorado Legislature will be called to 
convene about April 10, for the enact- 
ment of flood-control legislation and to 
authorize the creation of tunnel dis- 
tricts empowered to issue bonds for 
tunnel construction. The proposed 
legislation has special referencee at this 
time to the creation of a flood protec- 
tion district at and adjacent to Pueblo, 
and the driving of the Moffat tunnel a 
distance of approximately seven miles 
through the main range of the Rocky 
Mountains to facilitate the operation 
of the Denver & Salt Lake railroad. 
This road connects Denver with the 
northwestern part of the state, a terri- 
tory rich in agricultural, stock-growing, 
and mineral wealth, but it is operated 
under great disadvantages on account 
of the altitude of its tracks over the 
mountain range. 
would reduce the length of the road 
about twenty-seven miles and would 
lower the roadbed over 2,000 ft. in pass- 
ing over the Continental Divide. 


The proposed tunnel’ 


Output of Copper Queen Branch 
To Remain at 4,000,000 Lb. 


Changes in Staff of Phelps Dodge Cor- 
poration Announced — D. D. Irwin 
General Superintendent 


By JAMES H. MCCLINTOCK 


The Copper Queen branch of the 
Phelps Dodge Corporation, at Bisbee, 
Ariz., is to maintain production at 
4,000,000 lb. of bullion a month, and 
no reduction of the present operating 
force is contemplated. There is to be 
no resumption of work at the Sacra- 
mento Hill or operation of the mill, 
now nearly completed, until the copper 
market is in much better condition. 
Water for the mill is to be secured from 
drifts at depth from the Calumet & 
Cochise shaft, where extensions have 
secured a material addition to the flow. 

In April, Grant H. Dowell, manager 
of the Copper Queen, will leave Bisbee 
for a vacation of five or six months, 
for a rest. During his absence, his 
duties will be taken over by P. G. Beck- 
ett, general manager of the Phelps 
Dodge Corporation, whose headquarters 
are at Douglas. W. H. Webster has 
made public his resignation as assist- 
ant manager of the local Phelps Dodge 
interests, with which he has been con- 
nected for fifteen years, latterly with 
headquarters in Douglas. D. D. Irwin, 
who for two years has been general 
superintendent of the Moctezuma sub- 
sidiary at Nacozari and Pilares, has 
been appointed general superintendent 
for the Copper Queen at Douglas and 
Bisbee. At Nacozari he has been suc- 
ceeded by Frank Ayer, promoted from 
mine superintendent, a position filled by 
promotion of E. Leland. These changes 
have been announced by the Moctezuma 
manager, H. T. Hamilton. 


Lower Iron Ore Tariff Filed 


The railway companies have formally 
notified the iron-ore shippers on the 
Lake Superior ranges that they will 
file new rates on ore for shipment from 
lower Lake ports to interior furnaces 
to become effective April 17, the reduc- 
tion to be 20 per cent. This will bring 
the rate to the valleys to 7lc. as against 
91c., the former rate. It brings down 
the rate to Pittsburgh from $1.273 to 
$1.02. The ore shippers believe the 
Interstate Commerce Commission will 
allow the reduction, although last 
December that body refused to sanction 
a 28 per cent reduction for the first 
quarter of 1922, sustaining the conten- 
tion of the Buffalo furnace companies. 


Recognition of Mexico Discussed 


President Harding has been in com- 
munication with President Obregon on 
negotiations for recognition of the Mex- 
ican government. Mr. Harding is under- 
stood to have predicated recognition on 
the agreement of Mexico not to make 
the Mexican constitution of 1918 retro- 
active in its provisions regarding con- 
fiscation of mineral deposits on lands 
owned by foreigners and acquired be- 
fore 1918. 


A. S. & R. Co. Reports More 
Efficient Operation 


Stockholders Informed by President of 
Steps Taken to Meet After-War 
Conditions 


In a report issued on March 20 on 
increased operating efficiency in plants 
of the American Smelting & Refining | 
Co., President Simon Guggenheim dis- 
cusses the problems faced, policies pur- 
sued, and the results obtained. He 
says: 

“During the war the company faced 
a tremendous increase in all costs relat- 
ing to production. These difficulties it 
was realized must be circumvented, in 
part at least, by greater efficiency of 
plant operation. Illustrative of the 
policy pursued with respect to meeting 
the hard conditions imposed by the 
war’s aftermath, the methods applied 
at one of our larger plants may serve 
as typical of the general efficiency 
policies throughout the entire organiza- 
tion. 

“A ‘job analysis’ was made, covering 
€every operation in the plant, so that the 
company might discover and take up 
any ‘slack’ existing. Classes were 
formed in executive and administrative 
work, in foremen’s general training, and 
in vocational training. Out of this in- 
dustrial training has grown a better 
and closer supervision by plant execu- 
tives, so that the working force on each 
operation has been reduced to a mini- 
mum never before reached and a much 
greater production has been obtained 
per man employed. 

“A few figures taken at random from 
operating records of the various plants 
during 1921 compared to operations 
during 1914 will serve to illustrate the 
above statement. 


Tons per Man 


per Eight-Hour Day 

Average Average 

Plants Operation 1914 Oct., 1921 
Durango. . Crushing 31.8 522 
Murray...... . Unloading 9.2 43.3 
Arkansas Valley Roasting 6.4 13.6 
EY Paso... ..... Bricking 2.0 4.4 


“Indicating the effect of efficiency and 
other managerial policies on labor 
costs: In 1914, repair, supply, and con- 
struction labor was paid an average of 
$2.42 for an eight-hour day, while in 
November, 1920, the rate was $5.39, an 
increase of 123 per cent. In December, 
1921, through various readjustments, 
the rates for repair, supply, and con- 
struction labor had been reduced to $4 
for an eight-hour day. This was a 
decrease of 25.9 per cent, below the 
highest rate, $5.39, paid in November, 
1920. 

“The installation of mechanical equip- 
ment where it was certain that it would 
reduce labor-hours per ton has been a 
factor in the reduction of costs, and 
changes in fuel uses have also con- 
tributed largely in savings in material, 
time, and costs. 

“Every plant activity, from the ore 
to the finished product, has undergone 
the closest scrutiny, and wherever an 
economy has been possible, or a better 
method feasible, the company has 
effected the economy and adopted the 
better method.” 
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NEWS FROM WASHINGTON 


By PAUL WOOTON 
Special Correspondent 





Tariff Bill Will Be Reported Soon, 
It Is Expected 


Senate Committee Members Refrain 
From Commenting on Rumors— 
Many Protests Made 


The Senate Finance committee prom- 
ises to report the Tariff bill by April 1. 
The committee has had the bill since 
July 21, when it was passed by the 
House. The unprecedented delay in 
handling the bill has been occasioned by 
an avalanche of protests against many 
of the rates provided in the House bill. 
The rates themselves would not have 
called out such a volume of objections 
had it not been that they were coupled 
with American valuation, which would 
have the effect, many think, of increas- 
ing these rates materially. 

The Senate committee is keeping its 
own counsel. It does not confirm or 
deny the many rumors that are afloat 
as to the action it is said to have taken. 
It is the policy of the committee not 
to pass with absolute finality on any 
provision of the bill until it is placed 
on the Senate calendar. 

It is known that the schedules on 
ores and metals are exceedingly difficult 
to adjust satisfactorily. There is 
great difference of opinion on many of 
these items, and many rumors are 
afloat as to what the committee has 
done or will do, but definite informa- 
tion cannot be had until the bill is 
reported out. 


Some Good From Hard Times, 
Reports Show 


Research Undertaken and Methods Im- 
proved — Marketing Studied — 
Capital and Labor More Efficient 


Reports to the U.S. Geological Sur- 
vey and to the Bureau of Mines indi- 
cate that the period of depression in 
metal mining has not been entirely 
without profit. Advantage has been 
taken of this time to revise mining 
methods and to concentrate on research. 
The results flowing from such work will 
make cheaper production possible and 
will allow of a greater output. 

When the demand for metals is great, 
producers are too busy to spend much 
time with such matters as developing 
new uses for metals or to do active 
work toward discouraging substitution 
of inferior materials. Examples of this 
trend are seen in the activities of 
copper and zinc producers in developing 
new uses for those metals and the 
advertising campaign of lead producers 
which calls attention, among other 
things, to the ultimate economy in using 
lead pipe in plumbing, rather than 
substitutes the first cost of which is 
less. Another indication of the good 
work being done during the depression 


is the spirit of co-operation manifested 
in connection with the work of the com- 
mittee on mining methods of the 
A. I. M. E. 

There is abundant evidence that 
adversity is making both capital and 
labor more efficient and more sympa- 
thetic with the rights of their too 
silent partner, the general public. It 
is recognized generally that labor, to- 
ward the end of the boom period, was 
traveling on dangerous tangents. The 
depression has brought about a whole- 
some change in the psychology of labor, 
and operators are interesting them- 
selves more than ever before in the 
basal economics of their own industry. 


Mexico’s Gold Output Reported 


Production of gold in Mexico in 
January was 1914 kg. Silver produc- 
tion was 190,213 kg. The figures are 
those of the mining division of the 
federal Department of Industry, Com- 
merce and labor. Gold production con- 
tinued at practically the same level as 
in December, but silver production fell 
off to the extent of 21,073 kg. 


Prospecting on Private Lands 
in East Considered 


Some discussion is being held in 
Washington as to the advisability of 
legislation which will allow prospect- 
ing under certain conditions on lands 
held in private ownership in the East. 
The recent opening of the Kingdon 
mine, in eastern Ontario, and the fact 
that the Mascot mine, in Tennessee, was 
walked over for years prior to its dis- 
covery, are striking examples of val- 
uable mineral deposits on private lands 
which were not discovered or worked, 
owing to the absence of any possible 
reward for the prospector. If a way 
could be found to insure such a reward 
following the discovery of valuable 
minerals, it is believed many valuable 


deposits would be sought out in the 


older sections of the country. 


Wants Money for New Cable 
to Alaska 


The mineral possibilities of Alaska 
were described recently to the House 
Committee on Appropriations by Repre- 
sentative Miller, of Washington, who 
appeared to present an argument for 
the appropriation of funds for the con- 
struction of a new cable to that country. 
“There is more mineral in Alaska com- 
mercially necessary and in war time 
absolutely necessary than in any other 
country in the world of equal area,” he 
said. The proposed new cable is to re- 
place the one now practically worn out, 
and is designed to afford communication 


between the United States and Alaska. 


Would Appoint Conciliators 
To End Strikes 


Secretary of Labor Advocates Assign- 
ing Representatives to Basic Indus- 
tries, Including Mining 
Funds sufficient to permit the appoint- 
ment of special conciliators to basic in- 
dustries, including mining, for the pur- 
pose of preventing industrial disturb- 
ances and settling disputes, were asked 
of the Senate Committee on Appropria- 
tions recently by Secretary of Labor 
Davis. The original plan was for 
thirty specialists in a like number of 
the basic industries of the country, ap- 
pointed from among laboring or busi- 
ness men possessing ability and knowl- 
edge of the work of the industry to 
which they would be assigned. In the 
interest of economy Mr. Davis modified 
the recommendation to cover from four 
to seven conciliators, in order that the 
plan might at least be given a thorough 

test. 

Secretary Davis intimated the prob- 
ability of a coal strike in discussing this 
matter, as illustrating the need for such 
a special service to industry. “With 
a coal strike coming on,” he said, “if 
we had a trained conciliator thoroughly 
familiar with the coal industry he would 
be the chairman of that particular coal 
cemmission, ready to hold sessions in 
any city, and the same process would 
follow in other lines of industry. While 
saying the present conciliators are jacks 
of all trades and masters of none, Mr. 
Davis said he would not dispense with 
their services, as they were needed in 
settling disputes, although he admitted 
they were not conducive to lasting peace 
in industry. He said the conciliators 
must be strictly neutral or they would 
not be retained. 

Director Kerwin of the Conciliation 
Service said the conciliators assigned to 
the basic industries would be high-class 
men technically skilled in the basic in- 
dustry to which assigned and would ob- 
tain information from the standpoint 
of the manager of the industry as well 
as the employees. This information 
would be made available to Government, 
state or municipal agencies, as well as 
to employers and employees, to prevent 
industrial disorganization and adjudi- 
cate disputes. 

Mr. Kerwin also said the plan was 
to assign one conciliator to the mining 
industry. The conciliators selected 
would be those who understand the em- 
ployees’ point of view. He thought the 
secretary’s plan was necessary to settle 
industrial disputes, as at present the 
questions at issue were difficult to ad- 
just, as both sides vigorously maintain 
their interests at every stage of the 
proceedings. The attitude of the Com- 
mittee on Appropriations to the request 
has not been stated. 
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NEWS BY MINING DISTRICTS 





London Letter 


Mount Elliott’s Efforts To Finance Itself 
Held Up—Falcon Mine in Poor 
Position—Obbuassi Mines in 
High Grade 


By W. A. DOMAN 


London, March 16—For some time the 
Mount Elliott company (in North 
Queensland) has been endeavoring to 
yaise capital to pay for reserves that 
have been brought in sight and to 
expand operations. The shares are held 
largely in France, and in the pursuit of 
raising further capital, French holders 
have, naturally, had to be consulted. 
At first, the principal parties at interest 
desired a reconstruction, but in the 
judgment of the directors this was not 
practicable. After long negotiations, 
an arrangement was made by which 
£360,000 of fresh capital was to be 
guaranteed by the French and English 
financial groups in equal moieties. 
Unfortunately, and, it is reported, 
partly in connection with the failure 
of the Industrial Bank of China, the 
support promised by the French group 
has fallen through, so that the matter 
is again hung up. This is the more 
unfortunate, as Mr. Corbould, the 
manager, estimates the profits on the 
ore opened up at £2,000,000, with copper 
at £80 per ton, and, in addition, Mr. 
Corbould says there are good possibili- 
ties of developing many millions of 
tons of further ore reserves. 

Another copper mine that is at pres- 
ent in a rather unsatisfactory financial 
position is the Falcon (in Rhodesia). 
The directors’ report for the twelve 
months ended June 30 last shows total 
liabilities at £100,920, with, however, 
assets amounting to £72,600, a defi- 
ciency of £28,000. The trouble with the 
company has been, of course, increased 
working costs, heavier railway charges, 
the increased price of coal, and, not 
least, the fall in the price of the metal. 
The average working costs during the 
twelve months were just under 43s. 5d. 
per ton, an increase of 2s. 3d. on the 
previous year. Every effort was made 
to reduce expenses, and during the 
second half of the year the working 
costs did not average more than 39s. 9d. 
per ton, both this figure and the aver- 
age mentioned including 2s. per ton for 
development redemption, although no 
development work had been accom- 
plished in the second six months. The 
copper sold in New York realized £416,- 
735, but working expenses reached 
£400,340, so that. the working profit 
was only £15,750, and this was con- 
verted into a deficiency of £15,800. 

The company’s engineers recommend 
a further development at depth, to 
ascertain prospects below the twelfth 
level, where the orebody is disturbed. 
Unfortunately, with the financial posi- 
tion unsatisfactory, the directors are 


unable to sanction the expenditure at 
present. A point that is worth men- 
tioning is that, in parts, the ground is 
slowly caving, but, so far as can be 
judged, the main shaft is not threat- 
ened. The ore reserves at Dec. 31 last 
amounted to 474,000 tons, apart from 
anything that might be recovered from 
reclamation work. 

Between the fourth and fifth levels, 
the Obuom concession of the Obbuassi 
Mines (in Ashanti, West Africa) is 
disclosing a high grade of ore. Four 
winzes are being sunk from the higher 
to the lower horizon, and all are ahead 
of the fifth level, at intervals of 50 ft., 
from 160 ft. to 360 ft. south from the 
prospecting shaft. Some time ago the 
average value in the winzes, which were 
at varying depths, was 58 dwt., over an 
average of 24 in. of reef. No. 3a has 
now gone half the distance, that is, 25 
ft.; the average width of reef is 51 in., 
and the average value 22 dwt. Three 
hundred feet further to the south the 
second winze has reached 30 ft., the 
average width of reef being 24 in., and 
the average value 20 dwt. This shows 
a distinct falling off from the results 
cbtained in the winze 160 ft. south of 
the prospecting shaft, where the aver- 
age width for the full distance of 50 ft. 
was 23 in., the average of assays being 
150 dwt. 





Hearings on Metric System 
Bill Ended 


Hearings on the Britton-Ladd metric 
system bill have been definitely closed 
with the final appearance of represen- 
tatives of the American Metric Asso- 
ciation to rebut the testimony given in 
opposition to the legislation. 


Forest Service Avoids Selling 
Timber on Claims 


Director Greeley of the Forest Serv- 
ice has replied to criticism that his 
bureau sells the timber on a mining 
claim, at the same time denying the 
timber to the miner, who must send 
sometimes thousands of miles for tim- 
ber which might have been cut from his 
claim. “The forest service scrupulously 
avoids the sale of timber on any min- 
ing claim which the Interior Depart- 
ment accepts as valid,” he replies. As 
to to the charge that the Forest Service 
has “locked up” the resources of Alaska, 
Colonel Greeley says the Alaskan for- 
ests supply 86 per cent of all timber 
used in southern Alaska for mining and 
other purposes. 

In testimony before the House 
Appropriations Committee, Director 
Greeley explained the work of preserva- 
tive treatment of mining timber. He 
said there was great loss because of 
the rapid decay of timber used for min- 
ing purposes. 


Johannesburg Letter 


Gold Discovery on Crocodile River Re- 
ported—Railway From Kimberley 
To Vaal River Diggings To 
Be Built 


By JOHN WATSON 


Johannesburg, Feb. 7—Report has 
been made of a discovery of gold on 
the Crocodile River to the north of 
Rustenburg. One prospector is said to 
have seen specimens of banket from the 
locality which were similar in appear- 
ance to the conglomerate beds of the 
Witwatersrand. It is stated that on the 
farm Hagebomen, about eighty miles 
north of Rustenburg, a conglomerate 
bed, probably of Black Reef age, is be- 
ing opened up and that the indications 
are good. Others say that these de- 
posits have been known for many years, 
are of the Lydenburg age, and com- 
paratively unimportant. 

There are deposits of ironstone in that 
district, and the government geologist, 
Dr. P. A. Wagner, recently published a 
memoir on these. 

The Union government has decided 
to proceed with the construction of the 
railway line from Kimberley to Barkly 
West and Borrell’s Kop. This is good 
news for many in Kimberley, where un- 
employment is great at present. Barkly 
West was originally the capital of 
Griqualand West and is today the most 
populous and thriving center on the 
Vaal River diggings, producing dia- 
monds affording considerable revenue 
to the government. Borrell’s Kop will 
be the terminus of the new railway for 
the present and is within easy access of 


asbestos mines and other mineral 
properties. 
The Luipaard’s Vlei mine, near 


Krugersdorp, is in a parlous position. 
Like other gold mines on the Rand it 
has been closed by the strike of 
workers. Rumors were afloat recently 
that if the strike was not settled soon 
work on the property would not be 
resumed. It is a mine without any 
group backing, and without money, 
which has recently been losing at the 
rate of £400 daily. About 2,000 
natives and 189 whites were employed 
there up to the shutdown. 

A statement issued by the Native 
Recruiting Corporation, Ltd., on Jan. 
26 shows that 33,321 natives left the 
gold mines during January, up to Jan. 
25. These are time-expired “boys” re- 
turning to their homes on account of 
the regretable strike on the Rand. 


Government’s Silver Purchases 
Pass 100,000,000 Oz. Mark 


Purchases of silver by the Bureau of 
the Mint during the week ended March 
20 amounted to 1.205,980 fine ounces. 
This brings the total purchases under 
the Pittman Act to 100,077,608 oz. 
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AUSTRALIA 
Queensland 


Mount Morgan Strike Settled—U. S. 
Got 77 Per Cent of January 
Gold Sold 
From Our Special Correspondent 

Brisbane, Feb. 14—The best news in 
the Queensland mining world is that the 
Mount Morgan mine and works are ex- 
pected to resume operations. [A cable 
dispatch in the issue of Feb. 25 an- 
nounced the settlement of the strike— 
Editor.] In the past few days an 
amended proposal, made by the state 
premier, has been put before the unions 
concerned, and these have voted in 
favor of it by large majorities. It is 
understood that, with the help of a 
rebate in railway freights promised by 
the state government, the wages to be 
received by the men will not represent 
a reduction of more than 5 per cent on 
those in effect when the mine closed 
down in March, 1921, and that any 
future reduction will be based on a slid- 
ing scale ruled by the price of copper. 
It is said that the saving to the com- 
pany with a payroll of 1,766 will work 
out at £137 13. per day, but it must be 
borne in mind that the price of copper 
has fallen considerably. 

Sales made in January by the 
Australian Gold Producers’ Association, 
from whose operations all the Queens- 
land gold fields have derived) much 
benefit, amounted to 135,085 oz. of 
standard gold, of which 77 per cent 
went to the United States, 18 per cent 
to India, and 5 per cent to Java. The 
estimated average price realized was 
about £4 16s. 9d. per fine ounce. It is 
expected that the distributable premium 
for the last half year of 1921 will be 
approximately 17s. 5d. per fine ounce. 

News has been received in Brisbane 
from Papua, in connection with the 
operations of the New Guinea Copper 
Mines, Ltd., that a cargo of 2,500 tons 
of air-dried ore has been shipped to 
Port Kembla, and that developments at 
the Laloki copper mine are regarded as 
satisfactory. In the crosscut from the 
No. 8 winze below the 137 ft. level, the 
lode, which had assumed a flat under- 
lay and had risen above the crosscut, 
has again come down into the level. It 
has been cut into for a distance of 25 
ft., the first 15 ft. being in low-grade 
pyritic ore and the last 10 ft. in high- 
grade copper ore averaging 7 per cent. 


Little Chance for New Measure 
Concerning Assessment Work 


Suspension of the requirements of 
annual assessment work on mining 
claims from January 1, 1920, to June 
30, 1924, is authorized in a bill (re- 
ferred to in the last issue) which has 
been introduced by Senator Stanfield, 
of Oregon. As there is a decided senti- 
ment against any further remission of 
assessment work requirements, it is 
not probable that the proposition will 
receive favorable consideration in either 
house. A proviso is included in the 
bill that every claimant shall file a 
notice of his desire to hold his claim. 


CANADA 
Yukon Territory 


Many Camping in Mayo District—New 
Strikes on Keno Hill Reported 


Dawson—Recent arrivals from Mayo 
report that several new rich silver-lead 
strikes have been made on Keno Hill. 
Promising veins have been opened on 
the Croesus, Crystal Gulch, Gambler 
Gulch, Slate Creek, and Stone claims. 
The Slate Creek company is mining a 
5-ft. vein of almost clean, steel-gray 
galena to a depth of 65 ft. 

The Yukon Gold Co. has about 3,000 
tons of high-grade ore at Mayo Land- 
ing, ready for the opening of naviga- 
tion. The company has reached a depth 
of 300 ft. on the Rico claim, and the 
vein is as strong and rich as on the 
surface. In another shaft, a mile away, 
the company has reached a depth of 70 
ft. on another vein, and is in good ore. 

The Treadwell interests have confined 
themselves to development, and have 
only taken out ore incidental to such 
work. They have two shafts down more 
than 100 ft., and these are to be con- 
tinued to 300 ft., and connected by 
three levels. This will block out a 
large tonnage of ore. The vein aver- 
ages 3 ft. in both shafts, and assays 
run from 200 to 500 oz. in silver per 
ton. 

It is claimed that nearly half the 
population of the Territory has 
assembled at the camps around Mayo, 
and that this will be greatly augmented 
during the coming season. The White 
Pass Railway Co. is making arrange- 
ments for a busy season. It is building 
a new steamer at Mayo to handle the 
increased traffic that is expected. 


British Columbia 


Early Opening of Yukon River 
Expected—Placer Mining 
Experiencing Boom 


Victoria — Mining men are on their 
toes in anticipation of the early open- 
ing of navigation in the Yukon and 
Alaska, as well as in the active camps 
of northern British Columbia. The 
annual flow of prospectors and opera- 
tors who have been wintering in Van- 
couver, Victoria, and Seattle has started 
northward. Outbound steamers are 
crowded already, and the bookings on 
Canadian as well as on American ships 
scheduled to leave during the next few 
weeks have been so brisk as to put 
accommodation at a premium. 


Though Atlin, Dease Lake, Alice 
Arm and other well-known and long 
popular districts are attracting their 
quotas, most of the travelers are 
en route either to the Portland Canal 
region or to the Mayo camp. Up to 
the present the majority favor the 
latter district. The rush to that famous 
silver producing camp close to Dawson 
City has started early through a de- 
sire to get in over the snow, for when 
the break comes it will be some time 
before the roads or trails are in good 
condition. 


The judicial committee of the Privy 


Council has refused the application of 
Anna Theresa Boyle to two placer min- 
ing claims on the Klondike River, thus 
sustaining the decision of a Dawson 
Mining Recorder. This ends litigation 
that has been carried from court to 
court for several years. Some valuable 
gold property, as a result of the judg- 
ment, will go to the Canadian Klondike 
Co., Ltd. 

The Del Ecuador Mines Co., which 
has a large block of leases in the 
Cedar Creek region of the Cariboo, is 
reported to be arranging to put a dredge 
on the ground this year. 

Joseph Tretheway, who recently 
bonded the discovery claims on Iron 
Creek, Taseko (Whitewater) River, in 
the Lillooet district, is reported to have 
shipped a diamond drill to Williams 
Lake by the Pacific Great Eastern Ry. 
Thence it will be taken across ice and 
snow by way of Hanceville into the 
Whitewater and set up ready for work 
as soon as weather permits. With this 
equipment it is proposed to prospect 
thoroughly the telluride formation re- 
ported to be rich in gold. The accounts 
of recoveries made from this property 
by a miner named Taylor last summer 
have created much interest in this 
region by prospectors. 

On Cherry Creek, a placer and quartz 
gold mining district near Kamloops, a 
Seattle syndicate has staked a number 
of claims and already has a crew of 
men on the ground. Placer ground, it 
is said, is to be opened up by means 
of hydraulicking, and some lode pros- 
pects are to be explored by diamond 
drill. 

There is activity of a similar char- 
acter on Shorts Creek, on the west 
shore of Okanagan Lake. In this 
region, however, interest is being mani- 
fested exclusively in the placer pos- 
sibilities. 

It is reported that a Keystone drill 
will be put to work on the Prince of 
Wales Mining Co.’s leases on Horsefly 
Creek, this summer. 

The Indian Mines, Ltd., and adjacent 
claims, situated in the Salmon River 
valley, Portland Canal, have been ac- 
quired by G. D. B. Turner and asso- 
ciates. This property is northwest of 
the Premier Mining Co. The work so 
far done shows a vein from 6 to 14 
ft. wide, with fair gold and silver 
values and in places considerable galena. 
The latter is uniformly low in silver. 
The camp is well established, and de- 
velopment will start as soon as the 
season opens. 


At Anyox, the Granby Consolidated 
Mining, Smelting & Power Co., Ltd., 
intends to build a short railway to the 
site of the dam which the company is 
to construct to assure an ample supply 
of water for purposes of operation. 
Recent heavy rains have improved the 
situation in the district of the Hidden 
Creek mine and the Anyox smelter. 

Placer mining is experiencing a mild 
boom in British Columbia. Much is 
looked for next summer from the newly 
discovered fields of the Cedar Creek 
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district, in the Cariboo. A revival in 
cther sections of the province, notably 
the Omineca and East Kootenay, is 
anticipated. For the most part opera- 
tions will take the form of hydraulick- 
ing, but a company already is reported 
to have started work with a dredge on 
the Peace River and another purposes 
installing a similar plant on Cedar 
Creek. 

Nelson— The Gibson Mining Co., 
which had a group of claims under: de- 
velopment on the South Fork of Kaslo 
Creek three or four years ago, and 
which became involved in financial 
difficulties and litigation, is being finally 
disposed of under the provisions of the 
British Columbia “Winding-up Act,” 
with Sheriff Doyle as official liquidator. 
Final hearing of claims and creditors 
is to be held at Vancouver April 3. 

Agitation for erecting an ore-testing 
plant, to be established by the dominion 
government and to be built at Nelson 
is being continued by local interests. 
Vancouver is also a contender for such 
a plant, and representations from both 
points continue to be made at Ottawa. 

Kaslo—The Kaslo & Slocan branch 
of the Canadian Pacific Ry., and which 
affords communication between Koote- 
nay Lake and the various mining camps 
of the Slocan, is blocked with snow- 
slides between Three Forks and Bear 
Lake. It is unlikely that traffic can 
be resumed for several weeks. 

Rossland—The Velvet mine, which is 
situated near the international bound- 
ary line between here and Northport, 
Wash., has been unable to make ship- 
ments lately because of the cutting off 
of all traffic on the Red Mountain Ry. 
by the Great Northern. 

Lessees of the I. X. L. property, near 
here, have recently received returns on 
about 26% tons of ore shipped to the 
Bunker Hill smelter, at Kellogg, Idaho, 
and which brings the total value of 
shipments within the last six months up 
to $30,000. 

Trail—Ore shipments received at the 
Consolidated smelter from March 8 to 
14 inclusive totaled 9,153 tons, coming 
from the following shippers: Mountain 
Chief, New Denver, 9 tons; Paradise, 
Lake Windermere, 36; Rosebery Sur- 
prise, New Denver, 143; Silversmith, 
66; and company mines, 8,899. 


Ontario 


Sudbury—President J. L. Agnew of 
the International Nickel Co., of Canada, 
in an interview at Sudbury, Ont., out- 
lined the new policy of the company in 
view of the lessening demand for nickel 
for armament and war material. The 
salient feature, he stated, would be the 
remodeling of the exploitation depart- 
ment. Specialists of high standing had 
been engaged with a view to broaden- 
ing the field for nickel and monel 
metal parts, as new uses for nickel 
would have to be created to make the 
industry a success. Hereafter, all re- 
fining of nickel will be done at Port 
Colborne, but the resumption of opera- 
tions at the smelter and mines may be 
a matter of months. 


MEXICO 
Jalisco 
San Geronimo Mill Being Overhauled 


Mascota—The Cia. Minera de San 
Geronimo S. A. (referred to in the issue 
of Feb. 4 in a way that is said to be mis- 
leading—Editor) and the Cia. Minera de 
Santa Rosa S. A. have been organized 
over a year. The first company owns 
the Mirador and San Jorge and Santa 
Lucia mines; the second the Lupita and 
several properties, in the San Sebastian 
district. The control and management 
is trusteed to the San Geronimo and 
Santa Rosa Securities Corporation, or- 
ganized under the laws of Massachu- 
setts. Work has been under way for 
four months, and there is already 10,000 
tons of ore on the reserve dumps. A 
power plant is being erected and 
modern machinery installed in the mill, 
which is expected to be in operation by 
May 1. The high-grade ore is already 
being shipped to the smelter. 


Nuevo Leon 


Mill To Be Built at Minas Viejas 
Property 


Monterrey—William A. Burr is tak- 
ing over the Minas Viejas property, the 
terminal at Guadeloupe, and the rail- 
road from the Cia. de Penoles. He 
states that he will erect a plant for 
treating low-grade lead carbonate and 
oxide ores. Owing to the decline in the 
price of metals, the productivity of the 
mine has been retarded in recent years. 
The mine has important bodies of iron 
and zine ores, the former running 50 to 
60 per cent iron and the latter 30 to 45 
per cent zinc. It has been worked for 
about 300 years. 


Chihuahua 
Erupcion Company Elects Officers 


Chihuahua—A meeting of the Erup- 
cion Mining Co. was recently held in 
El Paso, and the following officers were 
elected: President, E. F. Knotts; vice- 
president, John F. Bankherd; secretary 
and treasurer, C. A. Kinne. Other 
members of the board of directors are 
D. B. Smith, W. D. King, Jesse Yoa- 
kum and Warren and K. L. Mohler. The 
property of the company was discov- 
ered by E. F. Knotts. 


Argument Heard in Oil Land Case 


Argument was heard in the U.S. 
Supreme Court on March 13 in the ap- 
peal of the Government from the deci- 
sion of the lower court which confirmed 
title to certain oil companies to oil 
lands in California. The Government 
contended that the lands were not sub- 
ject to entry by the oil companies, 
including the North American Oil Con- 
solidated, because they had not began 
development work prior to their with- 
drawal by the Government as Naval 
oil reserves. The oil interests argued 
that the companies were entitled to the 
lands under mining patents and that 
discovery and development work was 
being prosecuted before withdrawal. 


ARIZONA 


Old Dominion Expected .To Start Fur- 
nace — Shea:: Stockholders Confer 
With C. & A. Representatives 


By JAMES H. MCCLINTOCK 


Globe — The new Inspiration shaft 
of the Porphyry property is now down 
550 ft. and is to be sunk to 1,400 ft. 
before a station is cut. It will be con- 
creted throughout, will be of five 
16x21-ft. compartments, inside measure- 
ment, and will be the largest in the 
state. It is reported that it is to be 
the main working shaft of the com- 
pany when completed and connected. 


Inspiration is operating about one- 
third of its mill, the Miami. Old Do- 
minion and Iron Cap mills are running, 
sending concentrates to the Interna- 
tional smelter. It is expected that 
Old Dominion will start a blast furnace 
about April 1. 


Ajo— New Cornelia is sinking an- 
other large well seven miles from Ajo, 
to increase the water supply that will 
be needed by the proposed 5,000-ton 
flotation mill. It is expected that a 
reverberatory will be added to handle 
the concentrates. New  Cornelia’s 
February production was 1,459,063 
pounds of copper, somewhat less than 
the January output. 

Oatman—The condition in the Oatman 
district now obtaining can be called one 
of “watchful waiting.” The first spec- 
ulative enthusiasm, brought about by 
the reported strike in the diamond-drill 
holes of the Oatman United, has some- 
what abated. The management of 
this property seem averse to giving 
out further information or data. The 
company is now driving a _ crosscut 
which will open and check up the ore 
indicated by the drills. This reported 
discovery of values in the rhyolite 
dikes of the eastern part of the camp 
has caused several other companies to 
initiate drilling campaigns. In all 
probability there will be no further in- 
crease of activity, except in drilling, 
until the Oatman United crosscut 
strikes the new ore. About two months 
will be required for this driving. If 
the strike is then confirmed, Oatman 
will enter into the second stage of the 
present boom. 


Douglas—The Calumet & Arizona 
Mining Co. was able to produce 2,462,- 
000 lb. of refined copper in February 
because it had full ore beds at its 
smelter. This is about 60 per cent of 
normal production. New Cornelia, a 
subsidiary of Calumet & Arizona, is on 
approximately a 40 per cent production 
basis. 

At a meeting of officers and large 
stockholders of the Shea company with 
Calumet & Arizona _ representatives, 
held in Jerome, it is understood that 
a definite agreement was reached con- 
cerning an option on the stock to be 
taken by the latter company, and that 
this will be submitted to the Calumet 
& Arizona directorate at a meeting to 
be held April 15. 
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CALIFORNIA 


Shasta Zinc & Copper Co. Increases 
Capital—Angels Deep Mine 
Transferred 
(San Francisco Correspondence ) 

San Francisco—A conference of oil 
men has been held here relative to 
a readjustment of moneys paid to the 
Government under the Leasing Act and 
to secure some amelioration of the 

existing charges. 

A recent decision of the Federal 
courts confirms the ownership of F. M. 
Smith in certain borax claims in the 
Death Valley region. 

The Shasta Zine & Copper Co. has 
filed amended articles of incorporation 
increasing its capitalization from 200,- 
000 to 300,000 shares. 

The Keynote, a mining prospect six 
miles north of Yreka, has been bonded 
to N. B. Randall, of Seattle. 

The Gowing mine, of Eddy’s Gulch, 
near Cecilville (Siskiyou) will put 
fifteen men to work as soon as water 
is available for mill operation. 

C. D. Jones & Co., of Hollywood, have 
bonded the West End, adjacent to the 
Mascot mine, near Whiskeytown, 
Shasta County. W. M. Parsons will 
direct development work. 

The Pittsburgh Syndicate, developing 
a gravel mine near Iowa Hill, Placer 
County, has announced that 2,000 ft. of 
development has been driven. 

R. A. Nicol and J. L. McCall, of Oak- 
land, have bonded the Independence 
drift mine, near Forest Hill. 

The Engels Copper Mining Co., ac- 
cording to local reports, milled 950 tons 
per day during January and February. 
A wage higher by 25c. per day than at 
Butte is being paid the men. 

The California Exploration Co., of 
San Francisco, has taken over the 
Angels Deep mine, near Angels Camp. 
J. C. Benson will continue as manager, 


and a new plan of deeper development 
will be initiated. ' 


NEW MEXICO 


Lordsburg—Work on the Anita Cop- 
per Co.’s property, formerly known as 
the Octo, is being pushed under the 
direction of George A. Foreman, of Los 
Angeles. About twenty tons of sili- 
ceous carbonate and oxide copper ore 
carrying some gold and silver is being 
hoisted daily, from development work. 
Preparations are being made to install 
an experimental leaching plant. About 
twenty-five men are working. 

Pratt—The Calumet & Arizona com- 
pany has a force of men getting out fire 
clay. It owns 124 acres of clay ground 
here, and has shipped several carloads 
of it recently to the C. & A. and the 
Copper Queen smelters at Douglas. 

Steins—The Volcano Mines Co. is 
working a small force. A hoist and 
compressor have been installed, and 
grading for other equipment and build- 
ings is being done. Considerable de- 
velopment work has been done under- 
ground. The property consists of thir- 
ty-nine claims held under option and by 
Iccation. The company has a capitaliza- 
tion of 2,000,000 shares, par $1. 


COLORADO 


South Park Company’s Dredge 
To Be Started May 1 


Fairplay—The dredge under con- 
struction by the South Park Dredging 
Co. is nearing completion and will go 
into operation about May 1. The dredge 
will cost when completed, upward of 
$300,000 and will handle about 5,000 
cu.yd. of gravel every twenty-four 
hours. Two more dredges have been 
contracted for, both of steel and twice 
the capacity of the present boat. The 
first is to be completed in 1923 and the 
second in 1924. 

The company, which is a subsidiary 
of the Hammon interests in California, 
owns a large acreage of placer ground 
between Fairplay and Alma, which it 
has been testing for the last two years 
or more. The larger dredges are being 
constructed for deeper work, where 
tests, it is said, indicate that from 
twelve to fifteen years will be required 
to exhaust the proved ground. 

Lyons—The Smuggler-Ballarat Min- 
ing & Milling Co. is building a concen- 
trator to treat the old dumps of the 
Smuggler mine, estimated to contain 
150,000 tons of ore that may be treated 
at a profit. Power plant and other 
buildings are being repaired, and roads 
are being reconstructed to the property. 
The company was organized in January, 
1922, by C. L. Sloan and associates. 
The capital of $300,000 is represented 
by 300,000 shares. C. L. Sloan is presi- 
deat and general manager. 


Idaho Springs—The Coral Gold Min- 
ing Co. has been incorporated for 
$500,000, and will undertake the re- 
opening and development of the Eng- 
land group of mining properties in 
Clear Creek County. W. L. Stevenson 
is president. 


The Gem Mining Co. will start its 
Newton mill and begin treating ore 
from the Gem mine, where development 
work has been in progress for more 
than a year. 


Telluride — During February ship- 
ments of concentrates were as follows: 
Smuggler-Union, 63 cars; Tomboy, 50; 
total, 113, compared to 143 in January, 
and 104 cars during February of last 
year. 


Ophir Loop—The Valley View Leas- 
ing Co., operating the San Bernardo 
mine, is milling about 100 tons of ore 
per day. B. C. Essig is manager. 


NEW YORK 


Northern Ore Co. Resumes at Mine 
and Mill 


Edwards—The Northern Ore Co., of 
Edwards, N. Y., has reopened the plant 
and mines, which have been closed since 
early in 1921. The plant is now employ- 
ing about 100 men and running on a 
schedule of about forty tons daily of 
zine concentrates. It is planned to 
double this force in the near future. 
Shipments from stocks accumulated 
during 1920 and 1921 have been con- 
tinued during the time the plant was 
down. 


NEVADA 


West End Increases Tonnage—Eureka 
Holly and Bullwhacker Merge— 
Situation Better at Pioche 


(From Our Special Correspondent ) 


Tonopah—The West End Consoli- 
dated has increased its tonnage from 
225 to 300 per day. The extra tonnage 
will be treated at the MacNamara mill, 
with probably some shipments to other 
custom mills of the district. F. C. 
Ninnis, superintendent of the West End 
mill, is to have complete charge of the 
MacNamara mill also. The Halifax Co., 
which is controlled by the West End, is 
shipping 20 tons of ore per day. 

It is reported that the Rescue Eula 
has made an important ore discovery in 
a vein which has been developed and 
stoped to the property line by the 
Tonopah Belmont, and that the ore will 
be shipped to the Belmont mill via the 
Belmont underground workings. The 
Rescue Eula is shipping about 450 tons 
of ore per month, from which a profit 
of approximately $5,000 per month is 
realized. 

Recent bullion shipments from 
Tonopah, representing clean-up of op- 
erations for the last thirteen days of 
February, are as follows: Belmont, 
$101,640; Tonopah Mining, $60,000; 
West End, $68,000; Tonopah Extension, 
$59,500. These shipments are about 
normal. 

Eureka—The Eureka Holly and Bull- 
whacker have been consolidated as the 
Holly Consolidated Mining Co. Officers 
of the company state that funds are 
now available for mill construction, and 
that plans are being formulated for the 
beginning of work in the spring, the 
process to be employed being flotation. 
The Holly is reported to have 100,000 
tons of mill ore available. 


Luning—A new orebody of promise 
has recently been cut in the tunnel 
workings of the Luning Consolidated 
Mining Co., which is operating five 
miles east of Luning. Face samples 
run as high as $50 in gold and silver. 
This company is shipping gold and 
silver ore to the Tonopah Mining Co.’s 
mill at Millers, and an iron ore carry- 
ing gold to Richmond, Cal. 


Virginia City—The United Comstock 
Mines Co. plans to increase the mill 
construction crew by at least 150 men 
on April 1. Much time has been lost 
owing to adverse weather conditions, 
and it is not considered likely that the 
mill can be completed by July, as orig- 
inally planned. The haulage tunnel is 
practically finished, and the mine will 
soon be ready for production. 


Pioche—Improving weather condi- 
tions will soon be reflected in a decided 
increase in the ore shipments from the 
Pioche district. For the week ended 
March 10, the following mines shipped 
crude ore to the Salt Lake Valley 


smelters: Bristol Silver, 215 tons; 
Black Metals, 240. 
Financial arrangements just com- 


pleted indicate that Eastern interests, 
represented by C. W. Geddes, are plan- 
ning to resume work on a number of 
properties in the Silverhorn district, 


—— a 
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including the Silver Dale, the Nevada 
Silverhorn, the Silver Peer, and the 
Silverhorn Mining & Development Co. 
A consolidation of these companies may 
be effected. 

For the last two months representa- 
tives of the International Smelting Co. 
at Tooele, which is expected to resume 
soon, have been negotiating for ore in 
the Pioche district, and the mines with 
the larger tonnages' blocked out, 
notably the Combined Metals, Bristol 
Silver, Black Metals and others, have 
been examined by engineers of the 
Anaconda Copper Mining Co. (which 
owns the International) with a view 
to obtaining a substantial tonnage of 
mixed ores from this district. The 
favorable long-term contract granted 
the Prince Consolidated by the Inter- 
national Smelting Co. is still in effect, 
and it is probable that shipments will 
be resumed from the property this sum- 
mer, though the stockpiles of Prince ore 
still on hand at the smelter will be suffi- 
cient for some time. In addition to this, 
there is a large tonnage of siliceous 
Bullionville tailings available, which, 
with cheaper costs, can be smelted at a 
profit. 

J. D. Thomson, president of the 
Virginia Louise company mine, says 
the mine contains the largest deposits 
of fluxing ore in the West, and that the 
present shaft and lateral workings have 
opened up probably 1,250,000 tons of 
fluxing ore of a gross value exceeding 
$6,000,000. 


WASHINGTON 


Gorrien Mine Has Deposit of High- 
Grade Zinc Ore—Gladstone 
To Reopen 


Northport—The Northport district is 
just emerging from an unusually long 
winter of severe weather and deep 
snow. Only one property, the Gorrien 
zine mine, operated through the winter. 
This property was recently reincorpo- 
rated as the Washington Black Rock 
Mining Co. An engine house was built 
several months ago, and power ma- 
chinery was installed. A crosscut has 
been driven 233 ft. to the vein and the 
shaft is now being deepened on the 
ore. A 125-ton log ore bin and sorting 
tables have been completed, and ship- 
ments of high-grade zinc ore will be 
started during the month. Exploration 
work is proving an exceptionally high- 
grade deposit of zinc ore. Only the 
cre necessarily removed in development 
work is being shipped. 

With the promise of warmer weather 
the Gladstone lead mine will reopen 
with a small crew under the direction 
of Dan Dodd. This property is on a 
chimney of high-grade lead ore in lime- 
stone. Shipments will be made via 
Boundary, Wash. 

It is generally believed that a slight 
betterment of the lead market will 
encourage the Electric Point mine to 
resume operations and shipments. 

Leasers are operating on a small 
scale at the Lead Trust and Paragon 
mines. The lead smelter at Northport 
is still down. 


MONTANA 


UTAH 


Great Falls Smelter Now Turning Out Park-Utah Developing Into Large Silver 


Copper—Tuolumne Ready to 
Resume Production 


By A. B. KEITH 


Butte—For the first time since the 
suspension of operations at the Great 
Falls works of the Anaconda Copper 
Mining Co., ten months ago, copper was 
turned out last week in marketable 
form. Since the mines resumed at 
Butte, on Jan. 16, copper has been com- 
ing through to Great Falls from the 
Washoe works at Anaconda, in the form 
of anodes for refining in the electrolytic 
department and the furnace section of 
this plant. With the starting of the 
furnace section the Boston & Montana 
smelter at Great Falls can be said to be 
in operation again, but several weeks 
more will be required to bring produc- 
tion up to the capacity planned for the 
immediate future. By April 1 probably 
800 men will be employed in all depart- 
ments at Great Falls, and during this 
month the growth of operations is ex- 
pected to provide employment for a 
slightly larger crew. The volume of 
production anticipated for the spring 
months will give employment to about 
1,000 men, but it is considered unlikely 
that more than 1,200 will be working 
until the year is well advanced. The 
zine department now is running at 
about 65 per cent of capacity. This is 
being increased as rapidly as is pos- 
sible, and it is intimated in company 
circles that the Anaconda will be found 
at capacity production by the middle 
of the summer so far as its zine out- 
put is concerned. 

An epidemic of influenza in a mild 
form has raised havoc with the forces 
of the company. Probably 400 men 
were incapacitated last week. Other 
mining organizations were affected cor- 
respondingly. 

Operations were resumed last week 
at the Original and Neversweat mines, 
and as soon as possible production will 
be started also at the High Ore mine. 


IDAHO 


Preliminary Tests of Armstead Mill 
Satisfactory 


Leonia—An extra steam shovel has 
been ordered by the Idaho Gold & Ruby 
Mining Co., for use in emergencies. 
The shovel is to be used only in the 
event of a break in the canal used for 
carrying water for sluicing. 


Talache — Preliminary tests of the 
Armstead mill have proved entirely 
satisfactory. Karl A. Bernsen, the 
engineer in charge of construction, has 
returned to Salt Lake City. 

Coeur d’Alene City—Tests of 400 lb. 
of ore from the Homebuilder property, 
between here and Kingston, showed 
platinum, palladium, and iridum to the 
extent of $4.75 per ton, with gold and 
silver values of $7.55. 

Hailey—John Pope, of Butte, presi- 
dent of the Golden Glow Mining Co., has 
purchased the interest of C. L. Fried- 
richs in that company. 


Producer—Grand Central Making 
Geological Survey 


From Our Special Correspondent 


Park City—Shipments for the week 
ended March 11 amounted to 2,627 tons, 
as compared with 3,032 tons the week 
preceding. Shippers were Judge allied 
companies, 1,365 tons; Ontario, 502; and 
Silver King Coalition, 759. 

The Park-Utah will pay its second 
dividend, amounting to 10c. a share, or 
a total of $100,000, on April 1. The 
first dividend, of 5c. a share, was paid 
Dec. 15, 1921. The mine is developing 
into one of the largest silver producers 
of the camp. Four parallel veins have 
been opened, and production at present 
is coming from one vein in which an 
ore shoot has been developed for 700 
ft. on its strike and 200 ft. on the dip, 
with ore continuing in both headings. 
The vein dips at an angle of 50 deg. 
The average thickness of the ore is 
from 8 to 5 ft. 

Present shipments are approximately 
150 tons per day of siliceous ore carry- 
ing 40 to 50 oz. silver, with some gold. 
Some of the ore breaks 65 oz. and better 
per ton. The monthly silver production 
is between 150,000 oz. and 175,000 oz. 
with about $6,000 in gold. More ore is 
being developed than mined. Opera- 
tions are being carried on through the 
Ontario drain tunnel, in which new 
track (40 lb. steel rail) is being laid 
from the portal to the Daly-West shaft, 
a distance of four miles. Electric haul- 
age is being installed. When the new 
electric equipment is ready, ore will be 
hauled to the Daly-West shaft, hoisted 
900 ft., and then trammed to the portal 
of the Ontario No. 1 tunnel, and there 
loaded into railroad cars. Waste will 
be hauled to the mouth of the Ontario 
drain tunnel. Production is at present 
limited by transportation facilities. The 
Park-Utah is on the east side of the 
Ontario dike, which was formerly 
believed to mark the limit of the 
productive ground and mineralization 
on the east. 

Eureka—Ore shipments from _ the 
Tintic district for the week ended 
March 11 totaled 141 cars, compared 
with 121 cars the week preceding. Ship- 
per’s were Tintic Standard, 42 cars; 
Chief Consolidated, 38; Colorado, 16; 
Victoria, 9; Grand Central, 9; Eagle &, 
Blue Bell, 7; Iron Blossom, 6; Swansea, 
5; Centennial-Eureka, 4; Bullion-Beck, 
2; Gemini, 2; and Lady Aspinwall, 1. 

The Grand Central has completed the 
installation of a new electrically driven 
Sullivan angle-compound 1,400-ft. com- 
pressor. The electric transmission line 
to the property is completed. Surveys 
of the mine have been finished and geo- 
logical work is progressing. A number 
of contracts for drifting and raising 
have been let, and more work will be 
done when the geological data are com- 
pleted. Present shipments amount to 
amout 75 tons daily, all of which is 
being made by lessees. The output is 
about 30 per cent silver-lead ores and 
70 per cent silver-gold-copper ores. 
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= Export demand has been weak, but 
Daily Prices of Metals prices have been maintained above do- 
Conse ' mestic levels. The limited amount of 
| SSRN bce ccmasenscesseeeeaniveniinaein coined eee business which was done would prob- 
Mar. | Electrolytic 99 Per Cent Straits N. Y. St. L. St. L ably net producers here about 12.90c. 
| 12.625 28.25 28.75 |4.70@4.75 |4.40@4.45 4.70 
17 | 12.625 28. 375 29.00 |4.70@4.75 |4.40@4.45 |4.70@4.725 Lead 
8 625 28.375 29.00 |4.70@4.75 |4.40@4.45 4.725 : , 
20 12.625 28.375 | 29.00 |4.70@4.75 |4.40@4.425| 4.725 The official contract price of the 
21 12.625 28.50 29.00  |4.70@4.75 |4.40@4.425|4.675@4.70 American Smelting & Refining Co. con- 
22 12.625 | 28.625 29.25 |4.70@4.75 |4.40@4.45 |4.675@4.70 tinues at 4.70c. New York, and, for 


*These prices correspond to the following quotations for copper delivered: March 


16th to 22d, inclusive, 12.875c. 


The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 


_is the normal basing point, or as otherwise noted. 


All prices are in cents per pound. 


Copper is commonly sold “delivered,” which means that the seller pays the freight from 


the refinery to the buyer’s destination. 


Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. 


Cathodes are sold at a discount of 0.125c. per lb. 
Quotations for zine are for ordinary Prime Western brands. 
basis of spot American tin, 99 per cent grade, and spot Straits tin. 


Tin is quoted on the 
Quotations for lead 


reflect prices obtained for common lead, and do not include grades on which a premium 


is asked. 
London 
scoieiiap itil escclicatsutes Tin Lead Zine 
Mar. Standard Electro- 

Spot 3M lytic Spot 3M Spot 3M Spot 3M 
16 604 614 67% 143 145 22 21% 26 26 
17 60 602 673 1432 1453 212 213 253 253 
20 593 602 67% 1434 1454 213 213 253 252 
21 591 60 662 1433 1442 212 213 253 252 
22 | 582 593 66 1432 1442 212 211 253 251 


The above table gives the closing quotations on the London Metal Exchange. All 


prices in pounds sterling per ton of 2,240 lb. 





Silver and Sterling Exchange 








. Silver . Silver 
Sterling Sterling 
Exchange |New York | New York Mar.| Exchange | New York ; New York 
Mar.| “Checks” | Domestic | Foreign London “Checks” | Domestic | Foreign London 

| Origin Origin Origin Origin 
16 | 434 993 4 33% 20 4371 993 642 333 
17 4353 993 642 332 21 437 992 643 334 
18 440 993 64; 332 22 439} 993 653 33% 











New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 


London quotations are in pence per troy ounce of 


sterling silver, 925 fine. Sterling quotations represent the demand market in the forenoon. 


Cables command one-half cent premium. 





Metal Markets 
New York, March 22, 1922 


The metal markets have been feature- 
less during the last week, and prices 
are virtually unchanged. The copper 
and zinc markets are stagnant again, 
and tin is also quiet. Lead continues in 
gcod demand. There seems no great 
fear of a coal strike, but buyers are 
cautious. 


Copper 

One large producer says he cannot 
remember a time when the copper mar- 
ket was any quieter than it has been 
during the last week. We fear that his 
memory is short, but the fact remains 
that business has been unusually limi- 
ted and largely confined to orders for a 


few carloads. The principal interests 
are generally maintaining the 13c. de- 
livered price, but are booking only an 
occasional order from old customers. 
Some of the smaller producers are quo- 
ting 12%c. where the delivery charges 
are not excessive, and it would not 
have been difficult to do business at this 
level throughout the week. So far as 
we have heard, no offers which would 
net the producer less than 128c. f.o.b. 
refinery were made, but if a large in- 
quiry had come upon the market it is 
likely that that price would have been 
shaded. The present attitude of copper 
fabricators indicates that there is noth- 
ing to be gained by cutting prices, for 
they are not interested in laying in a 
stock of metal at any price. 


desilverized, 4.50c. St. Louis. Federal 
lead is reported quoted at 4.45c. in the 
St. Louis market. 

The demand during the week has 
again been well diversified, with a sat- 
isfactory volume of small orders. Yes- 
terday two 1,200-ton inquiries were on 
the market. After continuing our quo- 
tation of the New York market at 4.70c. 
since Nov. 25, we are this week in- 
creasing the figure to 4.70@4.75c. The 
charge has seemed necessary because 
of the continued disinclination of some 
producers to sell at the lower level ex- 
cept to favored buyers, and has been 
caused by a generally sold-up market 
in the East and by the fact that the 
Middle Western price has advanced so 
that it is more profitable to sell on the 
St. Louis basis than to sell in the East 
on a 4.70c. New York basis. Most of 
the lead sold at 4.75c. has been in small 
lots, but the total tonnage will average 
up well with that sold at the lower 
level. 

On Monday, the St. Louis price 
weakened slightly, and it was possible 
to buy from several small interests at 
4.40c., there being practically no busi- 
ness done at the 4.45c. level. Not a 
great deal of 4.40c. lead is available, 
however, and it would not be surpris- 
ing if the 4.45c. price were again gener- 
ally quoted in a day or two. In Chi- 
cago, lead has averaged around 4.55c. 
for the week. In Pittsburgh, one com- 
pany has done most of the business at 
4§e. 

Premiums are generally being asked 
for April-May shipment, where pro- 
ducers are willing to sell it at all, and 
the undertone of the market is dis- 
tinctly strong. 


Zinc 


Two or three orders of some impor- 
tance were placed on Friday and Mon- 
day at 4.725c., East St. Louis, but the 
market has eased off and the general 
price now being asked is 4.70c. How- 
ever, one producer is offering zinc at a 
concession of 24 points. The market is 
really not much weaker, however, sev- 
eral operators being uninterested in 
selling except to regular customers. 
The prospect of a coal strike may be the 
reason for the lack of inquiry from con- 
sumers. High-grade zinc has been sold 
fairly actively in carload lots at un- 
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changed prices, on the basis of 6c. with 
freight allowed. Zinc for forward de- 
livery commands slight premiums. 

Tin 

The market has been quiet, with 
orders restricted to small proportions. 
Both the London market and sterling 
exchange have been steadier than usual, 
so that there is little variation in the 
New York price. The comparatively 
large arrivals so far this month seem 
to have been well absorbed. Tin for for- 
ward detivery is quoted at the same 
prices as for spot. 

Arrivals of tin, in long tons: March 
14th, Liverpool, 50; 15th, China, 75; 
London, 200; Straits, 75; 16th, Rotter- 
dam, 225; 17th Liverpool, 10. 


Gold 


Gold in London: March 16th, 95s. 
11d.; 17th, 95s. 9d.; 20th, 94s. 9d.; 21st, 
94s. 9d.; 22d, 94s. 8d. 


Foreign Exchange 


The Government report on foreign 
trade for February shows a continued 
unsatisfactory trend. The excess of 
exports over imports droppea vo $34,- 
000,000, compared with $274,000,000 a 
year ago. This is the smallest excess 
since the World War began, and is 
even less than the figures of February, 
1911, and February, 1913. With this 
condition, the recent rise in foreign 
exchanges is in part explained. On 
Tuesday, March 21, francs were 9.025c.; 
lire, 5.11c.; and marks, 0.3475c. New 
York funds in Montreal, 37s per cent 
premium. 

Silver 


Silver has shown a better tone this 
week than for some time. The Shanghai 
and Hongkong exchanges have im- 
proved, with the result that China has 
been a buyer in the London market, 
and on the 21st there was considerable 
inquiry in San Francisco for China 
account at prices above the New York 
market. This is the first time since 
the Chinese New Year that the San 
Francisco market has developed any 
strength. If China rates are main- 
tained the London market should hold 
steady, although prices in New York 
will depend upon the course of sterling 
exchange. 

Mexican Dollars—March 16th, 49; 
17th, 493; 18th, 498; 20th, 498; 21st, 
492; 22d, 503. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum—20c. per lb. for 99 per 
cent grade; 19c. for 98@99 per cent: 
18¢c. for 94@98 per cent. Outside mar- 
ket nominal at 17@18c. for 98@99 per 
cent virgin grades. 

Antimony — Chinese and Japanese 
hrands, 4.25@4.30c.: market dull. 
W.C.C. brand, 5@5ic. per lb. Cookson’s 
“C” grade, spot, 9c. Chinese needle an- 
timony, lump, nominal at 4c. per Ib. 
Standard powdered needle antimony 
(200 mesh), nominal at 5.25c. per Ib. 


White antimony oxide, Uhinese, 
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guaranteed 99 per cent Sb.0:, whole- 
sale lots, 64@7c. 

The market has become slightly 
stronger owing to the withdrawal of 
cheaper offerings. Further improve- 
ment is anticipated. 

Arsenic—7c. per Ib. 

The market is weaker and there is a 
possibility of shading the 7c. price. 

Bismuth—$2@$2.10 per ib. 


Cadmium—$1@$1.10 per lb., in 1,000- 
lb. lots. Smaller quantities, $1.10@ 
$1.25 per lb. 

Iridium—Nominal, $170@$190 per oz. 

Nickel—Standard market, ingot and 
shot, 41c.; electrolytic, 44c. Small ton- 
nages, spot, nominal at 32c. 

Palladium—Nominal, $55@$60. 

Platinum—$85@$90 per oz. 

Quicksilver—$50 per 75-lb. flask. San 
Francisco wires $49.30. 

The prices of Cobalt, Molybdenum, 
Monel Metal, Osmium, Rhodium, Sele- 
nium, Thallium and Tungsten are un- 
changed from the prices in the issue 
of March 4. 


Metallic Ores 


The prices of Bauxite, Chrome, Man- 
ganese, Tungsten, Molybdenum, Tan- 
talum, Uranium, Vanadium, and Iron 
Ore, Zircon and Zirkite are unchanged 
from the prices in the issue of March 4. 


Zinc and Lead Ore Markets 


Joplin, Mo. March 18—Zinc blende, 
per ton, high $30.90; basis 60 per cent 
zinc, premium, $28; Prime Western, 
$27; fines and slimes, $26@$25; average 
settling price, all grades of blende, 
$26.62. 


Lead, high, $63.90; basis 80 per cent 
lead, $60; average settling price, all 
grades of lead, $62.80 per ton. 

Shipments for the week: Blende, 
8,515; lead, 1,480 tons. Value, all ores 
the week, $319,680. 

Firm holding by sellers, with in- 
creased demand, advanced blende prices 
50c. to $1 per ton. Shipments exceeded 
production, and buying for next week 
was above production estimates, which 
are placed at 7,250 to 7,500 tons per 
week, with shipments averaging over 
8,000 tons per week. 


Lead lessened slightly in demand, with 
one buyer seeking a small amount of 
cre. 


Platteville, Wis., March 18—Blende, 
basis 60 per cent zinc, $28. Lead ore, 
basis 80 per cent lead, $60 per ton. 
Shipments for the week: Blende, 187 
tons. Shipments for the year: Blende, 
2,027, tons; lead, 560 tons. Shipped dur- 
ing the week to separating plants, 348 
tons blende. 


Non-Metallic Minerals 


Barytes—Crude, $6@$8 per ton, f.o.b. 
mines. Ground, white, $17@$23; off- 
color grades, $13@$21 per ton, f.o.b. 
mills. Foreign importations of crude 
are being laid down at Atlantic ports 
for $7.80@$8.25, c.i-f. 

Fluorspar—Fluxing lump, $20; flux- 
ing gravel, $17.50; No. 1 ground, $50@ 


$55, No. 2 ground $40 per ton, f.o.b. 
Illinois mines. Market dull. 

There are no price changes from 
those indicated in the market report of 
the issue of March 4 covering Asbestos, 
Borax, Chalk, China Clay, Emery, 
Feldspar, Fuller’s Earth, Graphite, 
Gypsum, Limestone, Magnesite, Mica, 
Monazite, Phosphate, Pumice, Pyrites, 
Silica, Sulphur, and Tale. 


Mineral Products 
Sodium Nitrate—$2.85 per hundred- 
weight, ex vessel, Atlantic ports. 


The prices of Copper Sulphate, Potas- 
sium Sulphate, and Sodium Sulphate 
are unchanged from issue of March 4. 


Ferro-Alloys 


Ferromanganese—Domestic, 78 to 82 
per cent, $62@$64, f.o.b. furnace. 


Ferrovanadium—$3.55 per Ib. of V 
contained, according to analyses and 
quantity. 

The prices of Ferrotitanium, Ferro- 
cerium, Ferrochrome, Ferromolybdenum, 
Ferrosilicon, Ferrotungsten and Ferro- 
uranium are unchanged from issue of 
March 4. 

Metal Products 

The prices of Copper Sheets, Lead 
Sheets, Nickel Silver, Yellow Metal, and 
Zine Sheets are unchanged from the 
issue of March 4. 


Refractories 
The prices of Bauxite Brick, Chrome 
Brick, Chrome Cement, Firebrick, Mag- 
nesite Brick, and Silica Brick are un- 
changed from the issue of March 4. 


The Iron Trade 
Pittsburgh, March 21, 1922 


Demand for steel products holds up 
well, and in some quarters shows a2 
slight increase. The market for nails 
is up to normal. Tin plate is if any- 
thing above normal, and sheets are 
doing as well as the average of the last 
few years. Standard steel pipe is 
above normal and oil-country goods 
are below normal. Demand for bars, 
shapes and plates is considerably below 
normal. Steel ingot production shows 
nc material change, having been at 
about 29,000,000 tons a year for the 
last four weeks. 

No steel product has weakened in 
price lately and some lines have stiff- 
ened somewhat. Nails are again quite 
firm at $2.40. Bars, shapes and plates 
are fairly steady at 1.40c., concessions 
below this figure having become rare, 
and hopes have grown that a 1.50c. 
minimum can soon be established. 
Sheets remain absolutely firm, as for 
three or four months. 


Pig Iron—Recent sales of basic pig 
iron at $18, Valley, have established 
the market at that level, an advance 
of 25c. Sales of foundry seem all to 
have been at $19, Valley, representing 
a steadier market. Small-lot sales of 
bessemer continue to be at $19.50, 
Valley. 

Coke 


Connellsville—Furnace, $3.25@$3.50: 
foundry, $4.25@$4.75. 
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Hollinger—An Example of a Mining Investment 


By Harry J. WOLF 


Written for Engineering and Mining Journal 


whose interests lie chiefly in mining ventures of the 

more stable variety, “Why does the average citizen 
persistently refuse to consider a legitimate and well-planned 
mining venture as an attractive basis for a public flotation, 
although he is ready to place his money in the shares of 
some other industrial enterprise, or some railroad stock, that 
is often unworthy to be called a business-man’s risk, to say 
nothing of considering it as an investment?” 

The mining man who asks this question is sometimes under 
the impression that his favorite industry is discriminated 
against unjustly. If he has operated a mine successfully 
over a period of years, he appreciates the various factors 
that must be considered in order to make a commercial suc- 
eess of mining. He knows that a mining company is a 
success if the total dividends distributed to its stockholders 
during its lifetime are sufficient to return the original 
capital expenditures representing the purchase price of the 
mine, and its preliminary development and equipment, to- 
gether with interest at a rate commensurate with the risk, 
all within the life of the mine. Otherwise there is no con- 
sistent profit in the venture for the stockholders who par- 
ticipated from the beginning to the end of the enterprise. 

For those who become stockholders in the company at any 
time after the original distribution of its stock, by buying 
shares in the open market, a successful commitment presup- 
poses that the purchaser will receive the price paid for the 
shares, together with whatever additional sum is necessary 
to constitute an interest return commensurate with the risk, 
before the mine is worked out and the company is liquidated. 

If the desirable results above briefly outlined materialize, 
the venture will have been a successful investment. Because 
of the speculative character of most mining ventures, the 
term investment is limited to those that have a certain 
stability maintained by ore reserves sufficient to insure sev- 
eral years’ life for the mine. However, the existence of ore 
reserves does not necessarily classify the project as an in- 
vestment, for there are as many important speculative fac- 
tors in the mining industry, such as varying wages and 
changing metal markets, as there are in other industries 
that must likewise reckon with wages and the market prices 
for finished or semi-fabricated products. On the other hand, 
mining is in no worse position in this respect than many 
other industries, and the chief reason why mining receives 
the most unfavorable consideration from the average citizen 
who invests or speculates in industrial shares is because 
most mining companies fail utterly to take their own stock- 
holders into their confidence, to say nothing of the general 
public, regarding their physical and financial condition. 

Whenever mining companies in general make a practice 
of issuing complete, detailed, and comprehensive monthly 
and quarterly reports relative to expenses, earnings and 
profits, and physical developments, mining shares will re- 
ceive the same consideration from the public that is accorded 
to other industrials. It would be unfair not to call attention 
to the fact that many large mining corporations, notably 
some of the porphyry coppers, are following this practice, 
and their action has done much to advance the standing of 
such mining shares and to merit public confidence. How- 
ever, many strong companies ignore the public and their 
own stockholders in this regard, so that their officers and 
directors must remain under suspicion of desiring to influ- 
ence the speculative market for their shares, to their own 
personal advantage and to the injury of their stockholders. 

Many prominent companies could be named that say not 
one intelligible word about their costs or physical condi- 
tion which would permit their stockholders to decide whether 
they are justified in holding their shares, or whether the 
shares should be sold to others who are more willing to as- 
sume the risks as they stand at the time, and thus permit 
the price of the shares to gravitate automatically to a level 
where they belong, so far as it is possible to accomplish 


Te QUESTION has been asked frequently by men 


this in the face of the ever-present professional speculative 
buying and selling. In other words, many mining shares 
are maintained at a higher or lower market level than is 
justified by the physical and economic facts, as a result 
of the practice of deliberately keeping the public in ignorance 
of information to which it is fairly entitled. 

As a rule, gold mining is one of the most speculative 
kinds of mining, and the experience of the last few years 
has dissipated the fallacy that may have existed in the minds 
of some friends of the industry, that gold mining can claim 
any advantage from the fact that there is a standard price 
for its finished product. In opposition to the speculative 
character of gold mining in general, it is interesting to 
observe that one of the best examples of a mining invest- 
ment is to be found in the shares of a great gold-mining 
company—namely, Hollinger Consolidated Gold Mines, Ltd. 
This company issues detailed reports regarding its physical 
condition and developments, its financial condition, and its 
operating costs and profits. Both its past record and future 
prospects are such as to cause the market price of its shares 
to gravitate to a level that indicates investment qualities. 
In fact, its investment yield is actually unattractive, because 
the shares are selling on a basis comparable with numerous 
substantial industrial bonds and preferred stocks, and at 
the same time the shares have many of the inherent elements 
of a mining risk. The price level of Hollinger shares is 
certainly complimentary to its business management. 

During the six years ended with 1921, Hollinger’s net 
income and dividend distributions were as set forth in the 
following table: 


Earned Dividend Paid 


Year Net Income _ per Share Paid per Share 
1916 dette ih Se .. $2,674,346 $0.56 $3,125,000 $0.65 
) ee Sih gen fos Rea 1,725,415 0.35 738,000 0.15 
WON oie ws .. 2,593,414 0.52 1,230,000 0.25 





PEO. ccriha cates sine 2,954,109 0.60 1,722,000 0.35 
1920... ss ies 3,346,356 0.68 2,214,000 0.45 
1921 : Sok 4,026,927 0.82 3,198,000 0.65 
ON Borah io Ciake ce . $17,320,567 $3.53 $12,227,000 $2.50 
Average........ bakocare 0.59 0.41 


The average earnings and distributions are calculated on 
a basis of 4,920,000 shares outstanding. The average divi- 
dend is equivalent to a yield of 8.2 per cent on the par value 
of $5. However, the shares have sold above par during the 
last three years, the price range since 1918 being as follows: 


Per Cent 
Yield 
Year High Low Dividend on High 
Pe ie Sek ee er ‘ $7.65 $6.15 30.35 4.6 
I os setae ahhh sac eee ine Ss aaa a 7.10 5.25 0.45 6.3 
1921 6 Sa ene 8.00 aos 0.65 8.1 
BE psa SS cnt it 9.24 7.70 0.65 7.0 


From this it appears that the yield on the high price for 
1919, when the dividend was only a little less than the 
average distribution for the period of six years ended with 
1921, was only 4.6 per cent; and at present the dividend rep- 
resents a yield of about 7 per cent, which is not an attractive 
return for the usual mining risk. 

As the market price of the shares represents the consensus 
of opinion as to their value, from a combined investment 
and speculative viewpoint, it is of interest to investigate 
the fundamental conditions with regard to the stock to see 
if the market price is “in line” with the facts. 

The total ore reserves on Dec. 31, 1921, were reported 
as 3,402,609 tons, having an average value of $10.77 per 
ton, and a gross value of about $36,644,000. This compares 
with 3,294,005 tons, $11.11, and $36,596,000 respectively for 
the previous year. In addition to this, it was estimated 
that the probable ore in veins averaging under $6 per ton 
amounted to 787,668 tons, having an average value of $5.28 
per ton and a gross value of $4,162,833. On Dec. 31, 1920, 
these figures were, respectively, 585.078 tons, $5.36, and 
$3,135,731. As current costs do not permit this ore to be 
mined at a profit, it is not now included in the payable 
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ore reserves. Surface outcrops were estimated to contain 
202,640 tons averaging about $9.42 per ton. 

The ore removed from the mine during 1921 was 1,069,954 
tons, and at this rate the known reserves would last about 
3.2 years. This appears to be a safe supply of ore to have 
ahead of production, for it is more than likely that any 
larger supply would entail more expense for maintenance 
of underground development workings than it would be 
worth. There is an economic limit to the ore reserve in 
every mine, depending on the nature of the deposit, the 
heaviness of the ground, and other local peculiarities. 

The company’s development policy, designed to maintain 
a substantial ore reserve ahead of requirements, is illus- 
trated by the fact that during the year 1921 development 
work comprised 176 ft. of shafts, 16,761 ft. of drifts, 12,883 
ft. of crosscuts, 1,773 ft. of raises, and 37,617 ft. of diamond 
drilling. With much promising territory undeveloped, it 
is fair to assume that the company will be able to main- 
tain a substantial ore reserve for many years. 

The above-stated facts and conditions convey the im- 
pression that Hollinger shares have the elements of sta- 
bility, and that they probably come as near representing a 
true mining investment as it would be possible to find. 
This very stability, with its effect of placing the shares 
on an investment basis so far as yield on market price 
is concerned, makes them unattractive to the average 
citizen who may be looking for a speculative opportunity. 
The fact that the price of and demand for the product is 
constant also makes the stock more unattractive from a 
speculative point of view. 

Having considered the income account of the company, 
it is of interest to turn to the balance sheet. The largest 
item among the assets is the estimated value of the mining 
properties, placed at $21,150,244. The second largest item 
is over $3,000,000 in Victory Loan bonds; and the plant, 
less depreciation, is placed at $1,355,302. The following 
table shows the trend of the profit-and-loss surplus, and, 
what is more significant, the net working capital. 


Profit-and-Loss Net Working 
Year Account Capital 
1916 ; ce $269,591 Deficit $515,477 
ir ti... nee pecans 712,724 Surplus 793,292 
1SRe ose css oe 5 nis 2,071,287 2,403,070 
1919 ; eae Bettie we 1 2,670,577 3,778,873 
BS ie c kas ; eae 3,131,852 5,041,606 
PREO,  caaiGar cod iake was ees eee 5 3,960,780 5,662,044 


It is apparent from these figures that the company was 
improving its financial position during a period when many 
industrials were forced to strain their credit to the utmost 
in a fight for their existence. This speaks volumes for the 
substantial quality of the enterprise, and the efficiency and 
ability of its management. 


Mining Dividends for March, 1922 


The following dividends were paid by mining and metal- 
lurgical companies during March: 


Companies in the United States Situation Per Share Totals 
American Smelting & Re nent -_ Po ateaarte U.S. $1.75 Q $875,000 
Calumet & Arizona, c. 4 Somecmeaid: lai 0.50Q 321,260 
——- MNS riche ore 5 kee ee Gees . Mich. 6.00 600,000 

eS ee eee eee saeee Mite. 1.00 394,363 

ederal Mining & Smelting pfd.,s.1........ Idaho 1.00 Q 120,000 
Hoos PEE NS Bera Sons ara o erwecace x 5 De os oa Idaho 0.15 Q 150,000 
Homestake Mining, g..... foe te Ss asc <r 0.25 M 62,790 
pS Oo Oe errr rece. U.S. 1.50 Q 309,831 
National Lead pfd.. : Aas o<%p" Ge 1.75 Q 426,433 
St. Joseph lent... ‘ ey 0.25 Q 387,342 
Texas Gulf Sulphur. eran 4 y . Texas 1.00 QX 635,000 
Utah Copper. . A Fey hha . Utah 0.50 Q 812,245 

Company in Canada 
Hollinger Consolidated Gold. . Ont. 0.05 4 wks. 246,000 


, 2 ee M, monthly; X, includes 50c. extra; g, gold; c, copper; s, silver; 
» lead. 

Two of the Michigan copper companies reappear in this 
month’s dividend list, Copper Range, and Champion, owned 
jointly by Copper Range and St. Mary’s Mineral Land. 
It is the first dividend paid by Copper Range since the 50c. 
disbursement of Sept. 15, 1920, and the first distribution 
by Champion since the $6 capital distribution of April 15, 
1920. The United Verde passed its regular dividend of 
$1.50 which would ordinarily have been paid this month, 
but as this bad news affects only twenty stockholders, the 
diseppointment will at least not be widespread. 


COMPANY REPORTS 








National Lead Co. 


A report of operations of the National Lead Co. for 1921 
shows the following statement of net earnings and their 
disposition: 
Surplus, Dee. 31, 1920.. 


$20,344,417 .94 
Net earnings for 1921, after deducting e xpenses and reserves. . 


3,481,512.91 
$23,825,930. 85 





Less dividends 
Dividends on preferred stock, 7 per cent. $1,705,732.00 
Dividends on common stock, 6 per cent.. 2,945,056. 00 


1,239,324. 00 





$20,880,874. 85 


A comparison with the preceding year in given in the fol- 
lowing statement: 





ASSETS 
é Dec. 31, 1921 Dec. 31, 1920 

Plant investment (a). $42,932,234. 67 $43,283,693.02 
Other investments. .. 8,886,392. 33 7,685,312.62 
Inventories... .. 20,583,102.19 19,602,194.78 
Cash....... 2,757,264. 34 3,719,880. 63 
Accounts receivable... . . 12,014,795.59 17,293,846. 67 
Notes receivable. 1,532,001. 00 1,752,100.75 

Total assets............ $88,705,790.12 $93, 337, 028.47 

(a) Net. 

LIABILITIES 

Preferred stock...... $24,367,600.00 $24,367,600.00 
Common stock. . 20,655,400. 00 20,655,400. 00 
Bonds of subsidiary companies....... 8,595,000. 00 9,030,000. 00 
Insurance reserve...... 2,333,689. 35 2,013,094. 54 
Employer's liability reserve. fir AO SAG UF knw 
Plant reserve........ ; i 2,500,000. 00 2,500,000. 00 
Promotion reserve. . 1,500,000. 00 1,500,000. 00 
Tax reserve..... 4,200,000. 00 4,000,000. 00 
Accounts payable...... 2,878,922.73 4,494,432 .93 
Notes payable....... ; 588,383.06 4,432,083. 06 
Surplus... . 20,880,874. 85 20,344,417.94 





Tots] Hebilitiee...... "$88,705,790.12 $93,337,028. 47 


DETAIL OF PLANT INVESTMENT 


Dee. 31, 1921 Dec. 31, 1920 
Gross property. $53,494,486.96  $52,523,280.95 
Less depre ciation and de »pletion reserve 10,562,252. 29 9,239,587. 93 


RUOU ROEM sw etcres sca ee at Batis $42,932,234.67  $43,283,693.02 





Hecla Mining Co. 


A report of operations of Hecla Mining Co. for 1921 
states that a net profit of $634,965.67 was made and divi- 
dends of $500,000 were paid. Operating account follows: 


INCOME 
Ore — net ae Soe ; 74 $1,801,768. 68 
Interest. rere eer ae as 50,793.37 
Rents..... Se Lge ad ear dene 6,162.24 


POON edie no cctie ocwrsies wees : 866.65 $1,859,590.94 


Mining and development............... $768,758.53 
CO SS? oa as d's OR bre ROS 38,736.87 
Ore hauling, mine to mill. . pea aigiee o cia . 43,046.55 
DE at os ote ot a Sent 94,389.44 
Miscellaneous (general expense, ‘insurance and 
property taxes). ee eee er eee 154,728.25 $I, 099,659.64 
OO IE eos tn ds ee atks ; $759, 931.30 
Depreciation reserves.............. ax $114,922.20 
Depletion of property investment........ ; 10,043.43 124,965.63 
OU do Maegan eng oe' a Ke twater $634,965.67 
Miscellaneous surplus credits......... ne Aare ones 6,628.41 
$641,594.08 
RIPEN Sore onc oo nce rae 3 .. $500,000.00 
Taxes—Federal income and state net profit...... 32,960.45 532,960.45 
Added to surplus. . aah shina Gis creo? or Lpatane ean $108,633.63 
Surplus Dee. 31, SR ge cca. ees set da ars es 2,014,585. 94 
PR I Os RE ib oo cot nel co beeen eae $2,123,219.57 


Current assets Dec. 31, 1921, were $1,250,437.78; current 
liabilities, $109,930.67. Capitalization, 1,000,000 shares; par 
value 25c. each, issued and fully paid. 

Production in 1921 amounted to 39,137,894 lb. of lead and 
1,060,139 oz. of silver, from 29,794.5 tons of concentrates, 
and 13,180.05 tons crude ore having a value of $45.07 per 
ton. There were 220,051 tons of ore milled and 267,905 
tons treated. 





Stock 


Ahmeek. . 
Alaska- Br. Gol. new. 


Reena, 

Arcadian Consol..... 
Ariz. Com’l.. 

Big Ledge.. 

Bingham agg 


Calumet & Kine. 
Calumet & Hecla... . 
Canada Copper...... 
Centen nial 

Cerro de Pasco 
Chile Copper 
Chino. . 

Columbus Rexall... 
Con. Arizona. 

Con. Copper Mines.. 
Copper Range 
Crystal Copper...... 


Davis-Daly......... 
East Butte 

First National 
Franklin 

Gadsden Copper.... . 
Granby Consol... ... 
Greene-Cananea..... 
Hancock 

Howe Sound........ 


Inspiration Consol... 
iron SOMP.....- 2... 
Isle Moyale...........4 


Mennenott...6.. 5.56 
Kewcenaw.......... 


Lake Copper........ 
SPOS anaecSac cas 


Magma Copper 
Majestic 

Mason Valley. . 

Mass. Consolidated... 
Miami Copper 
er 


Mother Lode Coa... 


Nevada Consol...... 
New Cornelia....... 
North Butte........ 
North Lake......... 


Ohio Copper........ 
Old Dominion 


Phelps Dodge. . 


Quincy. . 

Ray Cuil 
Ray Hercules. . : 
St. Mary’s Min. Ld. 
Seneca Copper. . 
Shannon. . 

Shattuck Arizona.. 
South Lake.. 
Superior & Boston.. 
Tenn. C. & C. cfs.. 
Tuolumne. . : 
United Verde Ex.. 
Utah Consol.. 

Utah Copper.. 

Utah Metal & T.. 


Victoria 


Winona 
Wolverine 


Internat. Nickel 
Internat. Nickel, pfd 


National Lead.. 
National Lead, 
St. Joseph Lea 


Nee Tate. « ... 606. 


Am. Z. L. 
Am. Z. L. & S. pfd.. 
Butte C. & Z 
Butte & Superior... . 
Callahan Zn-Ld..... 
New Jersey Zn 
Yellow Pine 

*Cents per share. 


Monthly. K, Irregular. 
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Exch. High Low 


COPPER 
62: 
25 
263 
494 
23 


Boston 

N. Y. Curb 
Boston 
New York 
Boston 
Boston 

N. Y. Curb 
Boston 
Boston 
Boston 

N. Y. Curb 
Boston 
New York 
New York 
New York 
Salt Lake 
N. Y. Curb 
N. Y. Curb 
Boston 
Boston Curb 


Boston 
Boston 


Boston Curb 
Boston 
Boston Curb 
New York 
New York 
Boston 

N. Y. Curb 
New York 
Boston Curb 
Boston 

New York 
Boston . 
Boston 
Boston 

N. Y. Curb 
Boston Curb 
Boston 
Boston 

New York 
Boston 
Boston 

N. Y. Curb 
New York 
Boston 
Boston 
Boston 

N. Y. Curb 
Boston 
Boston 
Open Mar. 
Boston 

New York 
N. Y. Curb 
Boston 
Boston 
Boston 

New York 
Boston 
Boston 

New York 
Boston 
Boston Curb 
Boston 

New York 
Boston 
Boston 
Boston 
Boston 


935 06935 
23 «0 


NICKEL-COPPER 


New York 
New York 


153 
71 


LEAD 
ist 

T1133 F110 

New York 133 12} 
QUICKSILVER 

1.25 *90 
ZINC 
16} 


12 
6 


89 


Boston 


New York 
New York 40} 
New York 

New York 27} 
New York 74 
N. Y. Curb 1473 
Los Angeles *43 


I, Initial. 


MINING STOCKS 


Week Ended March 18, 1922 


Last 


65 
2 


52 
25 


Sept. ’20, Q 


eo 
Nov. ’20, Q 


$ 
9% 


2 
64 


*35 
it 


TBid or asked. Q, Quarterly. 
X, Includes extra. 


Toronto quotations courtesy Hamilton B. Wills; Spokane, Pohlman Investment 
Co.; Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Cam- 


i 


Sept. ’19, Q 
Dec. ’21,Q 
June ’20, Q 


Dec. 18, SA. 
Mar. 21, Q 


ee ’20,Q 


Mar. ’22, Q 
Mar. ’20, Q 
= Dec. ’19, A 
Feb. 19, SA 


$0. 


00 
“00 


.50 


Last Div. 


50 


25 


.50 
.00 


.00 
50 


05 
-00 
25 


.50 
55 


1.25 


Jan. ’21,Q_ 
Oct. ’20, Q 
Sept. ’20, K 
Sept. ’19, SA 


50 
0.05 
00 


.25 
.50 


50 


Sept. ’20,Q 
Feb. ’22, K 
Oct. ’18, Q 


Dec. ’18, Q 
June ’20, Q 


Jan. ’22,Q 
Mar. ’20, Q 
Dec. ’20, Q 


Nov. '17, Q 
Jan. '20,Q 


May 18, I 
May ’13, 


Feb. '22,Q 


ae 
Feb. ’22, Q 
Dec.’21,Q 


Mar. ’22,Q 
Dec. ’21, Q 


BO) Did BO|m Rome nai BOI 


Ses. "20, Q 


SA, Semi-annually. 


merce and Oil; Colorado Springs, The Financial Press, N. Y 


M, 


Stock 


Alaska Gold......... 
Alaska Juneau 
Carson Hill. . 

Cresson Consol. G.. 
Dome Extension. 
Dome Mines.. 
Florence Goldfield. . 
Golden Cyele. . 
Goldfield Consol.. 
Hollinger Consol... 
Homestake Mining. . 
Kirkland Lake.. 

Lake Shore. . ; 
Mclntyre-Porcupine. 
Porcupine Crown... . 
Porcupine V. N. 7... 
Portland 
Schumacher......... 
Silver Pick 

Teck Hughes 

TOM TP occ ccs. 
United Eastern 
Vindicator Consol.. . 


White Caps Mining.. 


Yukon Gold 


Batopilas Mining.... 
Beaver Consol 
Coniagas. . : 
Crown Reserve.. 
Kerr Lake.. 

La Rose.. 


McKinley-Dar. -Sav. v.. 


Mining Corp. Can 
Nipissing. . ; 
Ontario Silver.. 
Ophir Silver........ 
Temiskaming. . 
Trethewey 


Boston & Montana... 
Cash Boy.. ie 
Dolores Esperanza. ; 
E11 Salvador 

Jim Butler 

Jumbo Extension... . 
MacNamara M.&M. 
Tonopah Belmont... 
Tonopab Divide..... 
Tonopah Extension.. 
Tonopah Mining... . 
West End Consol... . 


Chief Consol........ 
Consol. M. & sete 
Daly Mining... 
Daly-West.. 
= e & Blue Bell.. 
Electric Point 
Federal M. & S 
Federal M. & S. pfd. 
Florence Silver 
Grand Central 
Hecla Mining..... : 
Iron Blossom Con.. 
Judge M. &S 
Marsh Mines 
Prince Consol. . 
Rambler-Cariboo.. 
Rex Consol 
South Hecla 
Standard Silver-Ld.. 
Stewart Mines 
Tamarack-Custer.... 
Tintic Standard..... 
Utah Apex 
Wilbert Mining 


Vanadium Corp .... 


Asbestos Corp. . ; 
Asbestos Corp. pfd... 


Freeport, Texas. . 
Qo | 


263 
*25 
“77 

*5 

9.24 

62 

*44 
1.97 
19.50 


Y. Curb 
Cole, Springs 
N. Y. Curb 
Toronto 
New York 
Toronto 
Toronto 
Toronto 
Toronto 
Toronto 
Colo. Springs 
Toronto 
N. Y. Curb 
Toronto 
Los Angeles 
N. Y. Curb 
Colo. Springs 
N. Y. Curb 
N. Y. Curb 


SILVER 


New York 
Toronto 
Toronto 
Toronto 

N. Y. Curb 
Toronto 
Toronto 
Toronto 

N. Y. Curb 
New York 63 
N. Y. Curb ee 
Toronto *33 
Toronto *5 


GOLD AND 


. Curb *50 
. Curb *6 
. Curb *95 
Y. Curb *4 
. Curb eae 
. Curb 
. Curb 
. Curb 
. Curb 
. Curb 
”. Curb 
’. Curb la 


*14 
V3 
*63 
1 ve 


Vis 
is *8 


Vol. 118, No. 12 


‘ea 


+30 ‘ 
*42 Jan. '1 
SILVER 
*44 = =*47 


*6 

*82 *90 

¥*3 *3 
see *5 
A Soe *3 

% 12 
1% 

*6 


*56 

yh hy Jan. ’'22,Q 
li 1420ct. 21, SA 
3 1 Dec. ’19,SA 


Aug. 18, SA 
-_. 16, 
y’10, 


SILVER-LEAD 


N. Y. Curb *5 
Salt Lake 71.023 
Boston Curb 33 
Montreal 
Salt Lake 
Boston 
Boston Curb 
Spokane 
ew York 
New York 
Spokane 
Salt Lake 
Y. Curb 
. Y. Curb 
Salt Lake 
N. Y. Curb 
Salt Lake 
Spokane 
. Y. Curb 
Salt Lake 
. Y. Curb 
N. Y. Curb 
Spokane 
Salt Lake 
a 
Y. Curb 


13. = Ny 
3 


12 
41 
*234 
*48 


6 
*22 
2.60 
*6 
*8 
*o} 
*8 
*60 
*15 
*11 
2.20 


973 
3% 


*5 
T*95 
3 


19 
1.25 
2 


*5 Jan. ’21,M 
Dec. ’20, 


3 
*23 
*46 

536 
72] «|. #22 
2.50 2.50 

¥*5 *6 

#72 

*6 

*7 
Toe sac 

“15 15 

*5 *8 
2.20 2.20 Jan.’21,K 
1.823 1.90 Dec. ’21,Q 

33 33 Nov. '20, K 
gow *2 Nov. ’17, 


Sept. ’19, K 
Oct. ’17, 
Dec. ’15, 


VANADIUM 


New York 393 


ASBESTO 


55 
74 


Montreal 
Montreal 


37 


Ss 


55 
74 


393 Jan. ’21,Q 


55 


Jan. ‘22,Q 
74 


Jan. ‘22,Q 


SULPHUR 


New York 
New York 


20 
442 


18 
445 


173 


Nov. 19, Q 
433 


Mar, ’22, QX 


MINING, SMELTING AND REFINING 


Amer. Sm. & Ref. 
Amer. Sm.& Ref. pt. 
Am. Sm. Sec. pf. A.. 
U.S. Sm. R. & M... 
U.S. S6m.R.& M. pie 


New York 
New York 
New Yorl: 
New Yorl: 
New York 


542 
96} 
90 
38 
44} 


532 Mar. '21, 
964 Mar.’22 
90 Jan. '22 
3). gen. "21, 
444 Jan. 22; 


50§ 
92 


90 
353 
44} 


Q 
3 
Q 
Q 


essooosssssso 


ecess=ss: sesoseoo=-sssssses 





